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Data Evaluation Narrative

AMEC Project: Former Williams AFB

AMEC Project Number: 9101110001.5300.5301
Site: ST012 - Enhanced Bioremediation Field Test
Sampling Event: July 2014

Matrix: Groundwater

SDG: 280-57958-1

1.0 INTRODUCTION

A data quality evaluation (DQE) was performed on the data reported for the Enhanced
Bioremediation Field Test conducted at Site ST012 in July 2014, at the former Williams Air
Force Base (AFB), Mesa, Arizona. The following sections provide summary discussions of the
required data qualifications for each site and analytical methods for samples collected at the
former WAFB. Data validation was conducted on 100% of the primary samples and field quality
control samples (trip blanks, rinsate blanks, sample duplicates, and matrix spike/matrix spike
duplicate [MS/MSD] samples). A Level lll (Step lIB) data validation was performed using
supplemental checklists to review the following quality control elements: laboratory case
narrative, sample documentation, chain-of-custody, holding time protocols, method-specific
calibration information, mass tunes, method blank results, laboratory control sample (LCS)
results, surrogate recoveries (where applicable), MS/MSD recoveries and relative percent
differences (RPDs), field duplicate RPDs, trip and equipment/rinsate blanks, method-specific
QC elements (such as interelement check standards (ICS), serial dilutions, post digestion
spikes (PDS), column breakdown, etc.), method sensitivity, and completeness.

Data were reviewed using precision and accuracy control limits presented in The Department of
Defense (DoD) Quality Systems Manual (QSM) Version 4.2 (DoD, 2010). DQE data
qualifications were applied if necessary in accordance with procedures in Air Force Center for
Environmental Excellence (AFCEE) Quality Assurance Project Plan (QAPP), Version 4.0.01
(AFCEE, 2005), the method, and professional judgment using the following qualifiers:

J = The reported concentration is considered an estimated value due to discrepancies in
meeting certain analyte-specific quality control criteria.

F = The reported concentration is between the limit of quantitation/reporting limit (LOQ/RL)
and method detection limit (MDL) and is considered an estimated value

UJ = The target compound was not detected and the reporting limit is considered imprecise
due to discrepancies in meeting certain analyte-specific quality control criteria.

B = The result may be biased high or a false positive based on blank data.

M = The reported concentration is estimated due to matrix effects.

R = The data are considered unusable due to discrepancies in meeting certain quality
control criteria and may not be used in decision making.
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Data Evaluation Narrative - SDG: 280-57958-1

2.0 DELIVERABLES

The data packages as submitted to AMEC Environment and Infrastructure, Inc. (AMEC) are
complete as stipulated in the Draft Uniform Federal Policy Quality Assurance Project Plan (UFP-
QAPP) for Site ST012 Enhanced Bioremediation Field Test Plan (AMEC, 2014), and the
applicable guidelines described in the former Williams AFB Performance Based Remediation
Program QAPP and standard operating procedures (SOPs) (collectively referred to as the
QAPP/SOP [AMEC, 2012]) for U.S. States Environmental Protection Agency (EPA) Methods
SW9056A, and SW6010C.

3.0 SAMPLE INTEGRITY

Samples within this sample delivery group (SDG) collected from ST012 were submitted to
TestAmerica Laboratories (TAL) in Denver, Colorado for anions by Method SW9056A and select
metals by Method SW6010C.

Based on the information provided on the cooler receipt forms, samples arrived at the laboratory
within the recommended temperature and preservation requirements.

Completed Chain-of-Custody (COC) documents are included in the data package.

4.0 SAMPLE IDENTIFICATION

This SDG contains the following water and quality control (QC) samples:

Site: ST012 QC Samples
ST012-W30-NABRSOL

These samples were collected on 17July 2014. The laboratory performed matrix spike/matrix
spike duplicate analysis on sample ST-W30-NABRSOL.

5.0 SAMPLE QUALIFICATION

Only those components that required qualification of the data are presented in this narrative. All
Level Il components were within the DoD QSM QC limits, with the following exceptions:

e Constituents were present in the associated blanks (no qualification required).
Metals were detected in the Interference Check Solution A (ICSA) (no qualification
required).

o MS/MSD recoveries were outside QC limits (no flags applied).

s PDS recoveries were outside QC limits for metals (no flags applied).
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Data Evaluation Narrative - SDG: 280-57958-1

6.0 ANIONS (SW9056A)

Samples collected from site ST012 were submitted for Anions by Method SW9056A. A Level lll
validation was performed on this method and only those components that exceeded the
QAPP/SOP criteria are presented below. Each of the Level lll components was within the
QAPP/SOP QC criteria.

6.1 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of Anions by USEPA Method SW 9056A with the exception of analytes that required
dilution. The sample in this SDG required dilution for chloride, bromide and sulfate resulting in
elevated LOQs. The laboratory indicated a dilution with a “D” qualifier which was subsequently
removed during the validation process.

7.0 METALS (SW6010C)

Samples collected from Site ST012 were submitted for the major metal cations by EPA Method
SW6010C. Samples were analyzed for calcium, iron, magnesium, manganese, potassium, and
sodium. A Level lll validation was performed on this method and only those components that
required qualification of the data are presented in this narrative. All Level lll validation was
performed on this method and only those components that exceeded the SAP/TAL SOP criteria
are presented below. The following components exceeded the QC criteria or were noted:

¢ Constituents were present in the associated blanks and flagged “B” (no flags applied).
e Metals were detected in the Interference Check Solution A (ICSA) (no qualification
required).
e PDS recoveries were outside QC limits for two metals (no flags applied).
7.1 Method Blanks

One method blank showed the presence of calcium (106 J pg/L). Associated sample results
less than 5x the blank value were qualified as estimated and flagged “B”.

Action: No qualification was required because the associated calcium results in the
sample were greater than 5 x the blank value.

7.2 Interference Check Solution A (ICSA)

Manganese was detected in the ICSA solution associated with prep batch 280-236485. The
vendor verified that the ICSA contained these trace impurities.

Action: No qualification is required for impurities verified by the vendor.
7.3 Matrix Spike/Matrix Spike Duplicate

The laboratory performed MS/MSD on the sample ST012-W30-NABRSOL for metals. The MS
recovery for calcium, iron, and manganese recovered below the QC limit and potassium

Former Williams AFB, Mesa, Arizona 30of6 September 2014

ED_005025_00020246-00005



Data Evaluation Narrative - SDG: 280-57958-1

recovered above the QC limits. No qualification is required if the recoveries were high and the
samples were non-detect or the analyte was present in the sample at concentrations greater than
4x the spike amount.

Action: No qualification was required for any of the metals in sample ST012-W30-
NABRSOL because they were present in the sample at greater than 4x the spike amount.

7.4 Post Digestion Spike

The laboratory performed a PDS on sample ST012-W30-NABRSOL and the recovery for
calcium, magnesium, manganese, and potassium in sample recovered below the QC limit. No
qualification is required if the recoveries were high and the samples were non-detect or the
analyte was present in the sample at concentrations greater than 4x the spike amount.

Action: No qualification was required for calcium and manganese results in sample
ST012-W30-NABRSOL because the metals were present in the sample at greater than 4x
the spike amount or the MS/MSD recovery was within control.

7.5 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of metals by USEPA Method SW6010C except where dilutions were required to place
the constituent concentration within the calibration range. Dilutions were required for the
sample in this SDG resulting in elevated LOQs. The laboratory indicated a dilution with a “D”
gualifier which was subsequently removed during the validation process.

8.0 OVERALL SITE EVALUATION AND PROFESSIONAL JUDGMENT

Edits to the DQE qualifiers by professional judgment were not required.

9.0 SUMMARY OF DATA QUALITY INDICATORS

This section provides an assessment of the data based on project data quality indicators (DQls)
described on QAPP Worksheet #37 of the Program Document QAPP/SOP (AMEC, 2012). The
DQIs consist of precision, accuracy, representativeness, comparability, completeness, and
sensitivity.

9.1 Precision

An assessment of precision of analytical data is accomplished via review of field duplicate and
MS/MSD analyses. Field duplicate and MS/MSD analyses are used to assess field variability,
which includes sample collection/handling as well as matrix homogeneity. Precision is
expressed as the relative percent difference (RPD) between results for duplicate pairs.

Field duplicate samples were not submitted with this SDG. A MS/MSD was performed on the
project sample for metals and the RPDs were within QC limits. Precision for metals and anions
was additionally evaluated through the analysis of the LCS/LCSD and the RPDs were compliant
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Data Evaluation Narrative - SDG: 280-57958-1

with the QAPP/SOP. Therefore, the overall method and sample matrix precision are acceptable
and achieve project objectives.

9.2 Accuracy (Bias)

An assessment of accuracy of analytical data is accomplished via evaluation of the spike
recoveries in the MS/MSD, LCS, post digestion spike samples, and surrogate spike compounds,
in addition to calibration criteria. Accuracy is expressed as percent recovery. Accuracy data
were compliant with the QAPP/SOP with the exception of MS/MSD and/or PDS recoveries for
the metals; however, no qualification was applied because the metals were present in
concentrations greater than 4x the spike amount. Therefore, the data resuits indicate method
and matrix accuracy is acceptable to achieve project objectives.

9.3 Representativeness

Representativeness for the analytical data is determined through evaluation of the associated
blank data and evaluation of appropriate sample handling procedures. All samples were
properly stored and preserved in the field and at TestAmerica. Method blanks contained low-
levels of calcium which did not result in qualification; therefore, the data is representative of the
Site conditions.

9.4 Comparability

Comparability addresses the confidence with which one data set can be compared to another.
Use of appropriate sampling methods, COC procedures, and EPA-approved analytical methods,
as well as adherence to strict QA/QC procedures, provide the basis for uniformity in sample
collection and analysis. Analytical data were generated by TestAmerica using standard
reporting units of micrograms per liter for metals and milligrams per liter for anions. In addition,
sample collection and analytical method protocols were implemented in accordance with
approved, documented procedures. Analytical data are determined to be comparable to
previous Site results; however, due to shipping delays may be biased low.

9.5 Completeness

Completeness of the field sampling activities were assessed in terms of the actual number and
type of sample results received from the field and laboratory, as compared with the planned
number and type of sample results. All samples planned were collected which meets a field
completeness of 100%.

Analvtical completeness of data is a measure of the number of valid project-specific data results
obtained in comparison to the total number of data results projected to achieve project DQOs.
Valid data are defined as data that meet the project-specific DQOs. No data were rejected as a
result of the data validation. The completeness goals met the 90 percent goal for field and
laboratory data expected for this project.

9.6 Sensitivity

Analytical methods and RLs were implemented in accordance with the QAPP/SOP and EPA
promulgated methodologies. Method RLs were achieved for the event except when sample
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Data Evaluation Narrative - SDG: 280-57958-1

dilutions were required to bring target compounds within the linear range of the instrument
calibration. As previously mentioned, the sample within this SDG required dilutions formetals
and anions to place the results within the calibration range. These include modified RLs for
selected detections; therefore, sensitivity requirements were met for non-diluted constituents.

9.7 Usability Summary

The data generated during the July 2014 sampling event meet the project DQOs. The DQOs for
the Enhanced Bioremediation Field Test is to produce data to support design of anaerobic
methods for the ST012 remedy if selected.
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Flagged Data Reports
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Analytical Data

Client.  AMEC Environment & Infrastructire, Ing. N%s%é Job Numben  280-57958-1
; i
RS Y S |
Client Sample 1D ST WIC-NABRSOL
Lab Sample I ZB-8T058-1 Uate Sampled: 711872014 0847
Chent Matrix; Waler Date Recelved: 071192014 0850
EU10C Matals (ICP}
Anglysis Mathod: 8000 Anslysis Batohn 2R0-2381902 nstrument 10 MT_0268
Prep Method; 104 Prep Batchy 280-230485 Lab File iy Z6ABBDT 4B ase
Dlution; 1.8 initial WeightfvVelume: 50 mi
Analysis Date: Q87N 2006 Final Weight#Volume; 50 ik
Prep Date: QIA2014 1230
Arabyle Resull fugh) Cualifier =8 LG
Calcium Bl o as w0
tron 7300 A 2z 100
Magnesium 45000 . 11 50
Manganess 3600 o (.25 10
Sodium 120000 ) 92 5000
Analysis Method: 80100 Analysis Batchn 280-238726 Instrument 1 MT_ 026
Prep Method: 30104 Prep Balch: 2BO-236485 fab File i 2EA0E1 214 A a8
Dilution: &0 initin WeightVolume! 50 mi.

Analysis Dale:
Frep Date:

OBM32014 1855
0713042014 1230

Final WeightVoluma: 50 mb

Analyie Result (ught)

Quatifier oL LOR)
Fotassium o

Testhmerica Devver Page 10 of 116

ED_005025_00020246-00010



Client: AMEC Environment & Infrastructure, Inc.

Analytical Data

Job Number: 280-57958-1

Client Sample iD: ST012-W30-NABRSOL

General Chemistry

s

Lab Sample 1D: 280-57958-1 Date Sampled: 07/18/2014 0947
Client Matrix: Water Q’LL’ “7L Date Received: 07/19/2014 0850
Analyte Result Qual  Units DL LOQ Dil Method
Bromide 220 pca mg/L. 5.7 25 50 9056A
Analysis Batch: 280-237574 Analysis Date: 08/05/2014 2359
Orthophosphate as P 1.0 U mg/L. 0.94 2.5 5.0 9056A
Analysis Batch: 280-235057 Analysis Date: 07/19/2014 1513
Chloride 510 /D mg/L. 1.3 15 5.0 9056A
Analysis Batch: 280-235056 Analysis Date: 07/19/2014 1750
Sulfate 3800 A mg/L 4.6 100 20 9056A

Analysis Batch: 280-235058

TestAmerica Denver

Analysis Date: 07/19/2014 2349
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Data Quality Evaluation Checklists
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Method Validated: _9056A Initial Review by:  J. Harthess

Senior Review by: D. Knaub

Date: 9/22/14
Date: 9/22/14

SDG#:_280-57958-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056)

Minimum Acceptance Corrective Flaggin
QG Check Frequency Cri?eria Action Crﬁgriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; Not applicable (NA) This is a ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.g.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Limit of At initial set-up See 40 CFR 1368. MDL Run MDL / LOD NA Samples cannot be Pg. 93-98
Detection and verification checks must verification check at analyzed without a 6/16/2013
Determination subsequently produce a signal at least 3 higher level and set valid MDL.
and Verification | once per 12 times the instrument's noise | MDL higher or
(LOD) Study month period,; level. reconduct MDL study
otherwise (see box D-13).
quarterly LOD
verification
checks shall be
performed (see
box D-13)
Limit of At initial set-up Within calibration range Re-run LOQ NA Samples cannot be MRL check: Level 3
Quantitation and including low standard; analyzed without a Package
Establishment subsequently within method precision and valid LOQ Pg. 92 (7/19/14) = OK
and Verification | once per 12 accuracy.
(LOQ) Study month period;
otherwise
quarterly LOQ
verification
checks shall be
performed (see
box D-14)

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: 9056A

Initial Review by:  J. Harthess
Senior Review by: D. Knaub

Date: 9/22/14
Date: 9/22/14

COMMON ANIONS ANALYSIS (METHOD 9056)

SDG#:_280-57958-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Retention Time | At method set-up | RT width is + 3 times NA NA OK
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 24-hour
Calculated for {e.g., column study.
Each Analyte change)
and Surrogate
Container, All field samples | 500 ml poly, Cool to NA Samples analyzed Use professional Collected: 7/18/14
Preservation, 4°C outside of holding judgment to determine | Temp:
and Holding Nitrate — 48 hours time or received effect of improper
Time Nitrite, sulfate, chloride — unpreserved are container Analyzed: 7/19/14
28 days qualified as estimated
and flagged “J” or
Wy
ICAL for All Initial calibration R =0.995 Correct problem then Flagging criteria are Problem must be Level 4 Package
Analytes prior to sample repeat initial calibration. not appropriate. corrected. No samples | Pg. 873 Inst IC_6 8/01/14(Br)
(Minimum analysis may be run until ICAL OK
Three has passed.

Standards and
One Calibration
Blank)

Pg 878

Inst: WC_lonChrom10 -
7/15/14 (0-PO4, SO4)
OK

Pg -875 Inst: WC_lonChrom8
— 7/15/14(ClI)
OK

Second Source
Calibration
Verification

Once after each
initial calibration

Value of second source for
all analytes within + 10% of
expected value (initial
source)

Correct problem and
verify second source
standard. Rerun second
source verification. If
that fails, correct
problem and repeat
initial calibration.

Flagging criteria are
not appropriate.

Problem must be
corrected. No samples
may be run until
calibration has been
verified.

Pg. 85-87 Level 3 Package
OK

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: 9056A

Initial Review by:

J. Hartness

Senior Review by: D. Knaub

Date: 9/22/14
Date: 9/22/14

COMMON ANIONS ANALYSIS (METHOD 9056)

SDG#:_280-57958-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags

Retention Time | Once per ICAL Position shall be set using NA NA Ok

Window and at the the midpoint standard of the

Position beginning of the calibration curve or the

Establishment analytical shift value in the CCV run at the

for Each beginning of the analytical

Analyte and shift.

Surrogate

Midrange After every 10 All analytes within Cotrect problem then Apply Q-flag to all No samples may be Pg. 85-88 Level 3 Package

Continuing field samples established retention time repeat CCV. If that fails, | results for the specific | analyzed until the OK

Calibration and at end of the | windows and within + 10% | then repeat ICAL. analyte(s) in all problem has been

Verification analysis of true value Reanalyze all samples samples since the corrected.

(CCV) seguence. since last successful last acceptable

calibration verification. calibration
verification, if .
reanalysis is not
possible.

Method Blank One per No analytes detected > %% Correct problem, then Lab: Apply B-flag Pg 18 (CI), 20 (0P04), 22
preparatory RL. See box D-1. see criteria in box D-1; if | to all results for (SO4), 24 (Br), 89
batch required, reprep then the specific All MBs = ND

reanalyze method blank analyte(s) in all
and all samples samples in the See ADR
processed with the associated
contaminated blank. preparatory batch.
Validator; Apply
“B” flag if result is
less than  5x
method blank.
DoD Quality Systerms Manual — Version 4.2 Final Page 3 of 5
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Method Validated: 9056A

Initial Review by:

J. Hartness

Senior Review by: D. Knaub

Date: 9/22/14
Date: 9/22/14

COMMON ANIONS ANALYSIS (METHOD 9056)

SDG#:_280-57958-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Laboratory One LCS per Use laboratory in-house Correct problem, then if corrective action Pg 18 (Cl), 20 (cP0O4), 22
Control Sample | preparatory LCS acceptance criteria reprep and reanalyze fails apply J-flag to (804), 24 (Br), 90,91
(LCS) batch (not to exceed 20%).See the LCS and all samples | specific analyte(s) in LCS/LCSD =0OK
Containing All Box D-3. in the associated all samples in the
Analytes preparatory batch for associated
Required to be failed analytes, if preparatory batch See ADR
Reported, sufficient sample
Including material is available
Surrogates (see full explanation in
Appendix G)
Matrix Spike One MS per For matrix evaluation, use Examine the project- For the specific For matrix evaluation None in this SDG
(MS) preparatory laboratory in-house LCS specific 000s. Contact analyte(s) in the only. If MS results are
batch per matrix | acceptance criteria (not to the client as to parent sample, apply | outside the LCS limits,
(see box D-7) exceed 20%). additional measures to J- flag if acceptance the data shall be
be taken, criteria are not met. evaluated to determine
the source of
If using AFCEE; difference and to
Apply “M” flag determine if there is a
matrix effect or
analytical error.
Matrix Spike One per RPD <15% (between MS Examine the project- For the specific The data shall be NA
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.
If using AFCEE;
Apply “M” flag

Field Duplicate

Project specified
— 1 dup for every
10 samples

RPD <10%

Qualify sample

For the specific
analyte(s) in the
parent & dup
samples, apply J- flag
if acceptance criteria
are not met.

No field duplicate collected

DoD Quality Systerms Manual — Version 4.2 Final
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Initial Review by:  J. Harthess Date: 9/22/14
Senior Review by: D. Knaub Date: 9/22/14

SDG#:_280-57958-1
Matrix: Groundwater

Method Validated: 9056A

COMMON ANIONS ANALYSIS (METHOD 9056)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Results NA NA NA Apply J-flag to all No detections between LOD
Reported results and LOQ
Between LOD between LOD and
and LOQ LCQ.
Validator flags: If
using AFCEE; Apply
“F” flag
QC Blanks Equipment Blank | NA NA Associated samples Not collected
{(Equipment — as needed less than 5x the blank
Blanks and Field Blank — as value (10x for
Field Blanks) needed common lab
contaminants) are
qualified as estimated
and flagged “B”.

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: 6010

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Initial Review by:
Senior Review by: D. Knaub

J. Hartness

Date: 9/22/14
Date: 9/22/14

SDG#:280-57958-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate results; Not applicable (NA) This is a Ok
Acceptable any test method published by DoD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.1). check sample (e.q.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Instrument At initial set-up IDL shall be < Limit of NA NA p. 67-68 6/11/13
Detection Limit | and after Detection (LOD)
(IDL) Study significant
change in
instrument type,
personnel, test
method, or
sample matrix
Container, All field samples | Water: 500 ml Poly, HNO3 NA Samples analyzed Use professional Collection date: 7/18/14
Preservation, to pH <2, Cool to 6°C, outside of holding time judgment to determine | Prep; 7/30/14
and Holding Soil: 4 oz glass or poly jar, or received unpreserved | effect of improper Analysis date: 8/07/14,
Time Cool to 6°C are qualified as container 8/12/14
estimated and flagged
180 days to analysis “J” or “UJ” Temp: 2.6°C
OK

DoD Quality Systerms Manual — Version 4.2 Final
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Date: 9/22/14
Date: 9/22/14

SDG#:280-57958-1
Matrix: Groundwater

Method Validated: _6010 Initial Review by:  J. Harthess

Senior Review by: D. Knaub

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Initial Daily ICAL prior If more than one calibration | Correct problem then Flagging criteria are not Problem must be p. 77 run log
calibration to sample standard is used, r 2 0.995. | repeat ICAL. appropriate. corrected. No samples | ICIS analyzed 8/07/2014
(ICAL) for all analysis may be run until ICAL 16:03
analytes has passed. IC analyzed 8/07/2014 16:07

{(minimum one
high standard
and a
calibration
blank)

and 16:11
ICVH 8/07/2014 16:20

p. 79 run log

ICIS analyzed 8/12/2014
17:11

IC analyzed 8/12/2014 17:14
and 17:17

ICVH 8/12/2014 17:28

Second Source

Once after each

Value of second source for

Correct problem and

Flagging criteria are not

Problem must be

p. 45 ICVH 280-238102/6

Calibration ICAL, prior to all analytes within + 10% of | verify second source appropriate. corrected. No samples | 8/7/2014 Al OK
Verification beginning true value standard. Rerun ICV. If may be run until p. 46,47 ICV 280-238102/7,8
(ICV) sample run that fails, correct calibration has been 8/7/2014 Al OK
problem and repeat verified.
ICAL. p. 48 ICV 280-238726/8
8/12/2014 Al OK
p. 49-51ICV 280-238726/8,10
8/12/2014 A OK
Continuing After every 10 All analytes within £ 10% of | Correct problem, rerun If reanalysis cannot be Problem must be p. 45-47 CCV 280-238102
Calibration field samples true value CCV. If that fails, then performed, data must be | corrected. Results may | 8/7/2014 All OK
Verification and at the end of repeat ICAL. Reanalyze | qualified and explained not be reported without | p. 47 CCVL 280-238102/60
{CCV) the analysis all samples since last in the case narrative. a valid CCV. Flagging | 8/7/2014
sequence successful calibration Apply Q-flag to all is only appropriate in NA=120%

verification

results for the specific
analyte(s) of interest in
all samples since the
last acceptable CCV.
Validator flags: If using
AFCEE; Apply “J” flag
only if reanalysis cannot
be performed

cases where the
samples cannot be
reanalyzed.

No flag: samples high level

p. 48-51 CCV 280-238726
8/12/2014 Al OK
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Date: 9/22/14
Date: 9/22/14

SDG#:280-57958-1
Matrix: Groundwater

Method Validated: _6010 Initial Review by:  J. Harthess

Senior Review by: D. Knaub

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE Notes/Flags
Low-level Daily, after one- Within + 20% of true value Correct problem, then Flagging criteria are not No samples may be p. 52
calibration point ICAL reanalyze appropriate. analyzed without a All OK
check standard valid low-level
calibration check
standard. Low-level
calibration check
standard should be
less than or equal to
the reporting limit.
Linear dynamic | Every 6 months Within £10% of NA NA p. 75
range or high- - expected value 712172014
level check
standard
Method Blank One per No analytes detected > 1% Correct problem, then If reanalysis cannot be Problem must be p. 12 & 55, 56
preparatory RL and greater than 1/10 see criteria in box D-1; if | performed, data must be | corrected. Results may | MB-280-2336485/1-A
batch the amount measured in required, reprep then qualified and explained not be reported without | Ca = 1064 x 5 =530 ug/L

any sample or 1/10 the
regulatory limit (whichever
is greater). Blank result
must not otherwise affect
sample results. For
common laboratory
contaminants, no analytes
detected > RL (see Box D-

1),

reanalyze method blank
and all samples
processed with the
contaminated blank.

in the case narrative.
Apply B-flag to all results
for the specific
analyte(s) in all samples
in the associated
preparatory batch

a valid method blank.
Flagging is only
appropriate in cases
where samples cannot
be reanalyzed.

Calcium was detected in
samples at 5x greater than
MB: No qualification
required

See ADR

Calibration
blank

Before beginning
a sample run,
after every 10
samples, and at
end of the
analysis
sequence

No analytes detected >
LOD

Correct problem.
Reprep and reanalyze
calibration blank. All
samples following the
last acceptable
calibration blank must
be reanalyzed

Apply B-flag to all results
for specific analyte(s) in
all samples associated
with the blank.

p. 53(Ca, Fe, Mg, Mn, NA)
CCB 280-238102/59

MNa =229 x 5= 1145 ug/L.
Sodium was detected in
samples at 5x greater than
ICB: No qualification
required

p. 54 (K)
ICB, CCBs 280-238726
AlIND
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Method Validated: 6010

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Initial Review by:
Senior Review by: D. Knaub

J. Hartness

Date: 9/22/14
Date: 9/22/14

SDG#:280-57958-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE Notes/Flags
Interference At the beginning | ICS-A Terminate analysis, If corrective action fails, p. 57
check of an analytical Absolute value of locate and correct apply Q-flag to all results ICS-A Min & Na »LOD
solutions (ICS- run and every 12 | concentration for ail non- problem, reanalyze ICS, | for specific analyte(s) in No qualification- vendor
A and ICS-AB) | hours spiked analytes <LOD reanalyze all samples. all samples associated verified trace impurities
(unless they are a verified with the ICS. and samples do not have
trace impurity from one of Al, Ca, Fe, or Mg at levels >
the spiked analytes) Validator flags: If using ics
ICS-AB: Within 20% of AFCEE; Apply "M flag b. 58
expected value ICS-AB Al OK
Laboratory One per QC acceptance criteria Correct problem, then If reanalysis cannot be Problem must be p. 13
Control Sample | preparatory specified by DoD, if reprep and reanalyze performed, data must be | corrected. Results may | LCS-280-2336485/2-A
(LCS) batch available; see box D-3 and the LCS and all samples | qualified and explained not be reported without | Al OK
Containing All Appendix G. in the associated in the case narrative. a valid LCS. Flagging | See ADR
Analytes to be preparatory batch for Apply Q-flag to specific is only appropriate in
Reported failed analytes, if analyte(s) in all samples | cases where the
sufficient sample in the associated samples cannot be
material is available preparatory batch reanalyzed.
(see full explanation in Validator flags: If using
Appendix G) AFCEE; Apply “J” flag
Matrix Spike One per For matrix evaluation, use Examine the project- For the specific For matrix evaluation p. 15-16
(MS) preparatory QC acceptance criteria specific DQOs. If the analyte(s) in the parent only. If MS results are ST012-W30-NABRSOL

batch per matrix
(see box D-7)

specified by DoD for LCS.

matrix spike falls outside
of DoD criteria,
additional quality control
test (dilution test and
post-digestion spike
addition) are required to

sample, apply J- flag if
acceptance criteria are
not met.

Validator flags: If using
AFCEE; Apply “M” flag

outside the LCS limits,
the data shall be
evaluated to determine
the source of
difference and to
determine if there is a

Ca = 64%, 86%
Fe = 63%, 92%
Mn = §7%, 79%
K = 280%, 85%
No qualification: sample
result is greater than 4x

evaluate matrix effects. matrix effect or spike amount or MS/MSD
analytical error. was within QC limits
See ADR
DoD Quality Systerms Manual — Version 4.2 Final Page 4 of 5
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Method Validated: 6010

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Initial Review by:

Senior Review by: D. Knaub

J. Hartness

Date: 9/22/14
Date: 9/22/14

SDG#:280-57958-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE Notes/Flags
Matrix Spike One per MSD: For matrix evaluation | Examine the project- For the specific The data shall be Pg. 15
Duplicate preparatory use QC acceptance criteria | specific DQOs. Contact analyte(s) in the parent evaluated to determine | ST012-W30-NABRSOL
(MSD) batch per matrix | specified by DoD for LCS the client as to sample, apply J- flag if the source of RPDs are ok
(see Box D-7) additional measures to acceptance criteria are difference.
MSD RPD < 20% be taken. not met. Validator flags: See ADR
if using AFCEE; Apply
“M” flag
Dilution test Once per Five-fold dilution must Perform post- Flagging criteria Only applicable for Pg. 17
preparatory agree within + 10% of the digestion spike are not samples with ST012-W30-NABRSOL
batch original measurement addition. appropriate. concentrations > 50 OK
x LOQ.
Post digestion When dilution Recovery within 75-125% of | Run  all  associated | For specific analyte(s) in | Spike addition should Pg. 14
spike addition test fails or (see Table B-1) samples in the | the parent sample, apply | produce a Ca = 55%
analyte preparatory batch by | J-flag of acceptance concentration of 10 - Mg = 73%
concentration for method of standard | criteria are not met. 100 x LOQ Mn = -424%
all samples < 50 additions (MSA) or see K=-2758%

x LOQ

flagging criteria.

No qualification: sample
result is greater than 4x

spike amount or MS/MSD
was within QC limits
Method of When matrix NA NA NA Document use of MSA | NA
standard interference is in the case narrative.
additions (MSA) | suspected
Field Duplicate Project specified | RPD 20% Qualify samples For the specific No field dups analyzed for
— 1 dup for every analyte(s) in the parent metals
10 samples & dup samples, apply J-

flag if acceptance

criteria are not met.
Results NA NA NA Apply J-flag to all resuits No results reported between
Reported between DL and LOQ. MDL and RL.
Between LOD
and LOQ Validator flags: If using

AFCEE; Apply “F” flag
QC Blanks Equipment Blank | NA NA Associated samples less No EB blanks
(Equipment — as needed than 5x the blank value
Blanks, and Field Blank — as are qualified as
Field Blanks) needed estimated and flagged

“B”.
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Data Evaluation Narrative

AMEC Project: Former Williams AFB

AMEC Project Number: 9101110001.5300.5301
Site: ST012 - Enhanced Bioremediation Field Test
Sampling Event: July 2014

Matrix: Groundwater

SDG: 280-58001-1

1.0 INTRODUCTION

A data quality evaluation (DQE) was performed on the data reported for the Enhanced
Bioremediation field test conducted at Site ST012 in July 2014, at the former Williams Air Force
Base (AFB), Mesa, Arizona. The following sections provide summary discussions of the
required data qualifications for each site and analytical methods for samples collected at the
former WAFB. Data validation was conducted on 100% of the primary samples and field quality
control samples (trip blanks, rinsate blanks, sample duplicates, and matrix spike/matrix spike
duplicate [MS/MSD] samples). A Level Il (Step lIB) data validation was performed using
supplemental checklists to review the following quality control elements: laboratory case
narrative, sample documentation, chain-of-custody, holding time protocols, method-specific
calibration information, mass tunes, method blank results, laboratory control sample (LCS)
results, surrogate recoveries (where applicable), MS/MSD recoveries and relative percent
differences (RPDs), field duplicate RPDs, trip and equipment/rinsate blanks, method-specific
QC elements (such as interelement check standards (ICS), serial dilutions, post digestion
spikes (PDS), column breakdown, etc.), method sensitivity, and completeness.

Data were reviewed using precision and accuracy control limits presented in The Department of
Defense (DoD) Quality Systems Manual (QSM) Version 4.2 (DoD, 2010). DQE data
qualifications were applied if necessary in accordance with procedures in Air Force Center for
Environmental Excellence (AFCEE) Quality Assurance Project Plan (QAPP), Version 4.0.01
(AFCEE, 2005), the method, and professional judgment using the following qualifiers:

J = The reported concentration is considered an estimated value due to discrepancies in
meeting certain analyte-specific quality control criteria.

F = The reported concentration is between the limit of quantitation/reporting limit (LOQ/RL)
and method detection limit (MDL) and is considered an estimated value

UJ = The target compound was not detected and the reporting limit is considered imprecise
due to discrepancies in meeting certain analyte-specific quality control criteria.

B = The result may be biased high or a false positive based on blank data.

M = The reported concentration is estimated due to matrix effects.

R = The data are considered unusable due to discrepancies in meeting certain quality
control criteria and may not be used in decision making.

Former Williams AFB, Mesa, Arizona 10of10 August 2014
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Data Evaluation Narrative - SDG: 280-58001-1

2.0 DELIVERABLES

The data packages as submitted to AMEC Environment and Infrastructure, Inc. (AMEC) are
complete as stipulated in the Draft Uniform Federal Policy Quality Assurance Project Plan (UFP-
QAPP) for Site ST012 Enhanced Bioremediation Field Test Plan (AMEC, 2014), and the
applicable guidelines described in the former Williams AFB Performance Based Remediation
Program QAPP and standard operating procedures (SOPs) (collectively referred to as the
QAPP/SOP [AMEC, 2012]) for U.S. States Environmental Protection Agency (EPA) Methods
SW8260B, SW8015B, SWI056A, and SW6010C.

3.0 SAMPLE INTEGRITY

Samples within this sample delivery group (SDG) collected from ST012 were submitted to
TestAmerica Laboratories (TAL) in Denver, Colorado for select volatile organic compounds
(VOCs) analysis by USEPA Method SW8260B, total petroleum hydrocarbons-gasoline range
organics (TPH-GRO) and diesel range organics (TPH-DRO) by Method SW8015B, anions by
Method SW9056A and select metals by Method SW6010C.

Based on the information provided on the cooler receipt forms, samples arrived at the laboratory
outside the recommended temperature requirements (17.6°C) due to a delay in shipment to the
laboratory by Federal Express.

Action: The VOC, TPH-GRO, and TPH-DRO results reported for the samples were qualified
as estimated, with a possible low bias and flagged “J/UJ”. The metals and anions data

were not qualified for temperature exceedence.

Completed Chain-of-Custody (COC) documents are included in the data package.

4.0 SAMPLE IDENTIFICATION

This SDG contains the following water and quality control (QC) samples:

Site: ST012 QC Samples
STO12-W11-WG-0714 ST012-DUP01-071614
ST012-W30-WG-0714 TB01-071614

These samples were collected on 16 July 2014. Sample ST012-DUP01-071614 is a field
duplicate of sample ST012-W30-WG-0714.

5.0 SAMPLE QUALIFICATION

Only those components that required qualification of the data are presented in this narrative. All
Level lll components were within the DoD QSM QC limits, with the following exceptions:

Former Williams AFB, Mesa, Arizona 20f10 August 2014
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Data Evaluation Narrative - SDG: 280-58001-1

e Samples were received outside the recommended temperature range and VOC, TPH-
GRO and TPH-DRO results were flagged “J/UJ".

Samples were received outside the holding time for orthophosphate and flagged “UJ".
Constituents were present in the associated blanks and flagged “B”.

Surrogate recoveries were outside QC limits (no flags applied).

Metals were detected in the Interference Check Solution A (ICSA) (no qualification
required).

MS/MSD recoveries were outside QC limits resulting in “J” flags.

¢ PDS recoveries were outside QC limits for two metals (no flags applied).

¢ Field and laboratory duplicate precision was outside QC limits and results were flagged
“J".

Results were present between the MDL and LOQ and flagged “F.

6.0 VOCS (SW8260B)

Samples collected from site ST012 were submitted for VOCs by EPA Method SW8260B and
analyzed for site-specific VOC compounds of interest (COls).

A Level lll validation was performed on this method and only those components that exceeded
the QAPP/SOP criteria are presented below. Each of the Level lil components was within the
QAPP/SOP QC criteria; however the following qualification was noted:

e Samples were received outside the recommended temperature range and VOCs were
flagged “J/UJ".

e Constituents were present in the associated blanks and flagged “B”.

o Field duplicate precision was outside QC limits and results were flagged “J”.

¢« Results were present between the MDL and RL and flagged “F”.

6.1 Receipt Condition

The samples were received out of temperature requirements and qualified as estimated (J/UJ)
with a possible low bias. See Section 3.0 Sample Integrity for details.

6.2 Method Blank and Trip Blank

The method blanks for this SDG contained naphthalene (0.507 J micrograms per liter [ug/L]) and
methylene chloride (0.489 J pg/L), and the trip blank contained naphthalene (0.43 J pg/L). Any
associated sample with results less than 5x (10x for common contaminants) the method or trip
blank results were considered as possibly biased high or false positive and flagged “B”. The
5x/10x rule was applied to the raw response in the sample prior to dilution and sample volume
calculations.

Action: The naphthalene results in the trip blank sample TB01-071614 and the methylene
chloride results in groundwater sample ST012-DUP01-071614 were qualified as estimated
with a possible high bias and flagged “B”.
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Data Evaluation Narrative - SDG: 280-58001-1
6.3 Field Duplicates

One duplicate pair was collected and analyzed for VOCs: ST012-DUP01-071614/ST012-W30-
WG-0714. The relative percent difference (RPD) between the parent and duplicate was
exceeded for naphthalene. Positive sample results above the LOQ were qualified.

Action: The naphthalene results for the primary sample and the duplicate were qualified
as estimated and flagged “J”. As mentioned above, results were previously flagged for
temperature exceedence and no additional qualification was necessary.

6.4 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of VOCs by USEPA Method SW 8260B except where dilutions were required to place
the constituent within the calibration range. Dilutions were required. The laboratory indicated a
dilution with a “D” qualifier which was subsequently removed during the validation process.

Any result reported between the LOQ and MDL is considered a quantitative estimate. The results
reported between the RL and MDL are presented in the attached data report.

Action: The associated resuits reported between the LOQ and MDL were qualified as
estimated and flagged “F” unless overridden by other QC criteria.

7.0 TPH-GRO (8015B)

Samples collected from Site ST012 were submitted for TPH-GRO analysis by EPA Method
SWB8015B. A Level lll validation was performed on this method and only those components that
exceeded the program document QAPP/SOP criteria are presented below. Qualification was
required for the following:

e Samples were received outside the recommended temperature range and results were
flagged “J/UJ".
e Surrogate recoveries were outside QC limits (no flags applied).
7.1 Receipt Condition

The samples were received out of temperature requirements and qualified as estimated (J/UJ)
with a possible low bias. See Section 3.0 Sample Integrity for details.

7.2 Surrogate Recoveries

Surrogate a,a,a-trifluorotoluene recovered above the QC limits in samples ST012-W11-WG-0714
and ST012-W30-WG-0714. No qualification is required if the samples were diluted or the
surrogate recoveries were high and the samples were non-detect.

Action: No qualification was required because the samples were diluted.
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Data Evaluation Narrative - SDG: 280-58001-1
7.3 Limits of Quantitation

The LOQ as specified in the QAPP/SOP (AMEC, 2012) was met for samples submitted for the
analysis of TPH-GRO by EPA Method SW8015B except where dilutions were required to place
the constituent within the calibration range. Samples reported with this SDG required dilution
due to high levels of TPH-GRO. The laboratory indicated a dilution with a “D” qualifier which was
subsequently removed during the validation process.

8.0 TPH-DRO (8015B)

Samples collected from Site ST012 were submitted for TPH-DRO analysis by EPA Method
SW8015B. A Level 11l validation was performed on this method and only those components that
exceeded the program document QAPP/SOP criteria are presented below. Qualification was
required for the following:

e Samples were received outside the recommended temperature range and results were
flagged “J/UJ”.
e Constituents were present in associated blanks and flagged “B”.

8.1 Receipt Condition

The samples were received out of temperature requirements and qualified as estimated (J/UJ)
with a possible low bias. See Section 3.0 Sample Integrity for details.

8.2 Method Blank

The method blanks for this SDG contained TPH-DRO (0.174 J milligrams per liter [mg/L],
respectively). Any associated sample with results less than 5x the method blank results were
considered as possibly biased high or false positive and flagged “B”. The 5x rule was applied to
the raw response in the sample prior to dilution and sample volume calculations.

Action: The TPH-DRO results in both the groundwater samples were qualified as
estimated with a possible high bias and flagged “B”.

8.3 Limits of Quantitation
The LOQ as specified in the QAPP/SOP (AMEC, 2012) was met for samples submitted for the
analysis of TPH-DRO by EPA Method SW8015B. Dilutions were not required for TPH-DRO.

9.0 ANIONS (SW9056A)

Samples collected from site ST012 were submitted for Anions by Method SW9056A. A Level llI
validation was performed on this method and only those components that exceeded the
QAPP/SOP criteria are presented below. Each of the Level lll components was within the
QAPP/SOP QC criteria; however the following qualification was noted:

e Samples were received outside the holding time for orthophosphate and flagged “UJ".
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Data Evaluation Narrative - SDG: 280-58001-1

o MS/MSD recoveries were outside QC limits for bromide resulting in “J” flags.
e Laboratory duplicate RPD exceeded Qc limits and results were flagged “J”.

9.1 Holding Times

The samples were received at the laboratory after the holding time for orthophosphate had
expired due to a Federal Express delay in shipping.

Action: The orthophosphate results were considered estimated with a possible low bias
and flagged “UJ".

9.2 Matrix Spike/Matrix Spike Duplicate

The laboratory performed MS/MSD on both samples in this SDG for anions. The recovery for
bromide in sample ST012-W11-WG-0714 recovered above the QC limit and the recovery for
chloride in sample ST012-W30-WG-0714 recovered below the QC limit in the MS/MSD
samples. No qualification is required if the recoveries were high and the samples were non-
detect or the analyte was present in the sample at concentrations greater than 4x the spike
amount.

Action: The bromide results in sample ST012-W11-WG-0714 were qualified as estimated
with a possible high bias and flagged “J”. No qualification was required for chloride in
sample ST012-W30-WG-0714 because it was present in the sample at greater than 4x the
spike amount.

9.3 Laboratory Duplicate

The laboratory performed duplicate analyses on both samples in this SDG. The RPD between
sample ST012-W11-WG-0714 and the laboratory duplicate was exceeded for sulfate. Positive
sample results above the LOQ were qualified.

Action: The sulfate results in sample ST012-W11-WG-0714 were qualified as estimated
and flagged “J”.

9.4 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of Anions by USEPA Method SW 9056A with the exception of analytes that required
dilution. Both samples in this SDG required dilution for chloride resulting in elevated LOQs. The
laboratory indicated a dilution with a “D” qualifier which was subsequently removed during the
validation process.

10.0 METALS (SW6010C)

Samples collected from Site ST012 were submitted for the major metal cations by EPA Method
SW6010C. Samples were analyzed for calcium, iron, magnesium, manganese, potassium, and
sodium. A Level lll validation was performed on this method and only those components that
required qualification of the data are presented in this narrative. All Level lll validation was
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Data Evaluation Narrative - SDG: 280-58001-1

performed on this method and only those components that exceeded the SAP/TAL SOP criteria
are presented below. The following components exceeded the QC criteria or were noted:

¢ Constituents were present in the associated blanks and flagged “B” (no flags applied).

¢ Metals were detected in the Interference Check Solution A (ICSA) (no qualification
required).

¢ PDS recoveries were outside QC limits for two metals (no flags applied).

¢ Results were present between the MDL and LOQ and flagged “F”.

10.1 Method Blanks

One method blank showed the presence of calcium (113 J pg/L) and sodium (111 J pg/L).
Associated sample results less than 5x the blank value were qualified as estimated and flagged
“B”-

Action: No qualification was required because the associated calcium and sodium results
in the samples were greater than 5 x the blank value.

10.2 Interference Check Solution A (ICSA)

Manganese was detected in the ICSA solution associated with prep batch 280-235312. The
vendor verified that the ICSA contained these trace impurities.

Action: No qualification is required for impurities verified by the vendor.
10.3 Post Digestion Spike

The laboratory performed a PDS on sample ST012-W11-WG-0714 and the recovery for calcium
and manganese in sample recovered below the QC limit. No qualification is required if the
recoveries were high and the samples were non-detect or the analyte was present in the sample
at concentrations greater than 4x the spike amount.

Action: No qualification was required for calcium and manganese results in sample
ST012-W11-WG-0714 because the metals were present in the sample at greater than 4x the
spike amount.

10.4 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of metals by USEPA Method SW6010C except where dilutions were required to place
the constituent concentration within the calibration range. No Dilutions were required.

Any result reported between the LOQ and MDL is considered a quantitative estimate. The results
reported between the RL and MDL are presented in the attached data report.

Action: The associated results reported between the LOQ and MDL were qualified as
estimated and flagged “F” unless overridden by other QC criteria.
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Data Evaluation Narrative - SDG: 280-58001-1

11.0 OVERALL SITE EVALUATION AND PROFESSIONAL JUDGMENT

Edits to the DQE qualifiers by professional judgment were not required.

12.0 SUMMARY OF DATA QUALITY INDICATORS

This section provides an assessment of the data based on project data quality indicators (DQls)
described on QAPP Worksheet #37 of the Program Document QAPP/SOP (AMEC, 2012). The
DQIls consist of precision, accuracy, representativeness, comparability, completeness, and
sensitivity.

12.1 Precision

An assessment of precision of analytical data is accomplished via review of field duplicate and
MS/MSD analyses. Field duplicate and MS/MSD analyses are used to assess field variability,
which includes sample collection/handling as well as matrix homogeneity. Precision is
expressed as the relative percent difference (RPD) between results for duplicate pairs.

Field duplicate sample samples were submitted for VOCs and the RPD was exceeded for
naphthalene most likely due to the different dilutions applied to the samples; therefore, impacts
to DQOs are minimal. A MS/MSD was performed on project samples for anions and metals and
the RPDs were within QC limits. Additionally, the laboratory performed a duplicate analysis for
anions and the RPD was exceeded for sulfate resulting in qualification for sulfate in one sample.
Precision for TPH-GRO and TPH-DRO was evaluated through the analysis of the LCS/LCSD
and the RPDs were compliant with the QAPP/SOP. Even though two naphthalene results and
one sulfate result were qualified as estimated, the overall method and sample matrix precision
are acceptable and achieve project objectives.

12.2 Accuracy (Bias)

An assessment of accuracy of analytical data is accomplished via evaluation of the spike
recoveries in the MS/MSD, LCS, post digestion spike samples, and surrogate spike compounds,
in addition to calibration criteria. Accuracy is expressed as percent recovery. Accuracy data
were compliant with the QAPP/SOP with the exception TPH-GRO surrogates and MS/MSD
recoveries for bromide in one sample. The DQE resulted in the qualification of bromide results
as estimated in one sample. Estimated data is usable data and all remaining accuracy data for
the other anions, VOCs, TPH-GRO, TPH-DRO, and metals were within QC limits or did not
require qualification. Therefore, the data results indicate method and matrix accuracy is
acceptable to achieve project objectives.

12.3 Representativeness

Representativeness for the analytical data is determined through evaluation of the associated
blank data and evaluation of appropriate sample handling procedures. All samples were
properly stored and preserved in the field and at TestAmerica; however, due to a Federal
Express shipping delay samples were received at the laboratory above temperature
requirements and the holding time was exceeded for orthophosphate. The temperature
exceedence resulted in the qualification of the VOC, TPH-GRO and TPH-DRO results with a
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Data Evaluation Narrative - SDG: 280-58001-1

possible low bias and the orthophosphate results were qualified as possibly low due to the
holding time exceedence.

Method blanks and trip blanks contained low-levels of naphthalene, methylene chloride, TPH-
DRO and/or metals which resulted in the qualification of low-level naphthalene, methylene
chloride and TPH-DRO results in one or more of the samples. The targets qualified in the
groundwater samples are at such low levels, that the impact to DQOs is minimal. Due to the
qualifications, the analytical results indicate sample data for VOCs, TPH-GRO, TPH-DRO, and
orthophosphate may be biased low and may not be truly representative of the Site conditions.

12.4 Comparability

Comparability addresses the confidence with which one data set can be compared to another.
Use of appropriate sampling methods, COC procedures, and EPA-approved analytical methods,
as well as adherence to strict QA/QC procedures, provide the basis for uniformity in sample
collection and analysis. Analytical data were generated by TestAmerica using standard
reporting units of micrograms per liter for VOCs, TPH-GRO, and metals and milligrams per liter
for TPH-DRO and anions. In addition, sample collection and analytical method protocols were
implemented in accordance with approved, documented procedures. Analytical data are
determined to be comparable to previous Site results; however, due to shipping delays may be
biased low.

12.5 Completeness

Completeness of the field sampling activities were assessed in terms of the actual number and
type of sample results received from the field and laboratory, as compared with the planned
number and type of sample results. All samples planned were collected which meets a field
completeness of 100%.

Analytical completeness of data is a measure of the number of valid project-specific data results
obtained in comparison to the total number of data results projected to achieve project DQOs.
Valid data are defined as data that meet the project-specific DQOs. No data were rejected as a
result of the data validation; however, some of the resuits were qualified as estimated.
Estimated data is usable data. The completeness goals met the 90 percent goal for field and
laboratory data expected for this project.

12.6 Sensitivity

Analytical methods and RLs were implemented in accordance with the QAPP/SOP and EPA
promulgated methodologies. Method RLs were achieved for the event except when sample
dilutions were required to bring target compounds within the linear range of the instrument
calibration. As previously mentioned, the samples within this SDG required dilutions for VOCs,
TPH-GRO, and chloride to place the results within the calibration range. These include
modified RLs for selected detections; therefore, sensitivity requirements were met for non-
diluted constituents.

Former Williams AFB, Mesa, Arizona 90of 10 August 2014
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Data Evaluation Narrative - SDG: 280-58001-1
12.7 Usability Summary

The data generated during the July 2014 sampling event required qualification and the
analytical results indicate sample data for VOCs, TPH-GRO, TPH-DRO, and orthophosphate
may be biased low and may not be truly representative of the Site conditions. The DQOs for the
Enhanced Bioremediation Field Test is to produce data to support design of anaerobic methods
for the ST012 remedy if selected.
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Flagged Data Reports
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Analytical Data

Client. AMEC Environment & Infrastructire, Inc Job Number: 280-858001-1

Clont Sample STHI-WI L WG0714

Lab Sample 1D 280-58001-1 Diate Sampled: OTMG2014 1248

Clisnd Matrix Water Diate Reopived: 07721420114 0848
82808 Volatile Organie Compounds {BOIMS)

Analysis Mathod: 82608 Apalysis Batch: 2BU-236558 instrument 10 VIS 2

Prep Method: 50308 Prap Batohy: DA {.ab File i IBB41.0

Cilution: 1.0 inifial Weightolume; 20 mb

Analtysis Date G014 1744 Final WelghtVolune: 20 mi

Prap Date: Q733014 1744

Analyte Resulf fugfl) 5% LOG

T o S b5 g T

Benzens 51 018 1.4

Methylene Chioride G50 .32 54

m-Xylene & p-Aylene Q.80 .34 20

Naphthalene a8 §.22 1.0

u-Xylene .40 %19 1.0

Tolusns .38 047 1.0

Trickduroethens (TEE} .21 .18 1.0

Trichlorofiuoromethane 3.80 .29 20

Xylenes, Tolal 1.8 £2.18 2.0

Burrogate YRec Acceptance Limils

D rOS A Py s g T G sy

4-Bromofiuorobenzens {Sur} a8 75 - 120

Bibromofiuoromathane {(Surrd 88 85 - 115

Toluena-d8 {Sur) 100 B5 - 120

TestAmerica Desvay
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Clisnt,  AMEC Emvdironment & infrastructirg, ing.

Analytical Data

Job Mumber,  380-58001-1

Clont Sample i STHERWILWGE0714

Lab Sample 280580011 Date Sampled: 07/18/2014 1245

Chient Matrix; Water Date Received: O7/21/2014 0845
82508 Volatile Organie Compounids {GCMS)

Arralysis Mathod: 82608 Analysis Batohy: 280-238589 inatrument i WS 2

Prep Method: 50308 Prep Batch A Lab File D Z8842.0

Ttution: 10 iratial WeightValume: 28 mi

Anadysis Date: OFIMHR0T4 1807 Run Type: oL Firsl WeightVolume: 20 mh

Frep Dale: Q71302014 1807 :

Analyte - Result (ugil) : . LOG

Eifyibanzens e A Y

Surragate SeRan Chanlifier _ Acceptance Limits

S Bk B e 5% S

4-Bromofluprobenzens {Sur) 1068 75 - 120

Dibrpmofiuoromethane {Surr} Gi} 85 - 115

Tolusne-oB {(Surry 97 85 - 120

TestAmerica Benver
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Analytical Data

Cliant,  AMEC Environment & Infrastruchung, no. Job Mumber:  280-83001-1

Client Sampde 1D: STO12-WI-WEOTH

Lab Sampde 10 280-58001-2 iate Bampled: 07T8/2014 1518

Chent Matdw Water Date Received: 0712120014 08458
2508 Volatile Qrganit Compounds {GOMS)

Analysis Method: B2508 Anadysis Batch: 280-236588 Instrument VIS _Z

Prep Method: 0308 Prap Batche MIA Laby File 1 288430

Dilutior: 10 initial WelghtVolume: 20 mh

Anabysis Date {7430/2014 1830 Final Weight/\Volums: 20 mi

Prep Dater J7/30/2014 1830 ;

Anabyle Result {ugdl} oL LOG

B BieHforsatan T T e g

Ethylbenzene 290 1.6 18

Methylene Chiorde 840 32 80

m-Xylang & p-Xylena a0 34 24

Maphthalene 32 22 10

a-Rylers 4.0 1.9 10

Toluene 4.0 1.7 10

Trichioroethens {TOE} 2.0 1.6 103

Trichinroflucromethane 3.0 2.5 20

Aylenes, Toal 16 1.8 20

Surrogate Y%eRec Liunfifinr Aoveptante Limits

15 Dickliorostiane.dd dury " BT A B

4-Bromofluorobanzens (Sum) 00 75120

Dibromofiuoromethane {(Surd 91 85 - 118

Tolusne-d8 (Sur) o9 85 - 120

TastAmerice Duover
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Client,  AMEC Environmant & infrastructure, Ino

Anabytical Data

Job Mumber:  280-88001-1

Client Sample ik BT WI-WELT 14

Lab Sample il 280-B2001-2 Date Bampled: 0711672014 15815

Chiant Matrin Watar Date Recaivad: 07/21/2014 0845
82608 Volatile Organie Compounds {GOAMS)

Analysis Method: a2608B Analysis Bateh: 280-2308580 tnstrument 10 YRS &

Prap Method: 50308 Prep Batoh: NI Lab File Iy Z8844.0

Ditution: T tnitial WeightVolume: 20 mi

Analysis Date: DFRA0R014 1853 Rur Type: 138 Final WeightVolume: 20 mi

Prep Date: 73002014 1853

Analyte Result {ugh.) Cuslifier DL LOG

Benzens 1200 6 100

Surragate %Rec Qualifier Agoeptance Limits

1,2-Cichicroethans-d (Sur) m S 4R <

4-Bromofiuorchenzens {Sur) g5 8- 120

Dibromofivoromethane {Sur) a8 25 - 116

Toluens-d8 {(Sur) 95 858 - 120

Testhmerioa Dawvar
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Analytical Data

Client  AMEC Environment & Infrastructure, Ing Job Mumbern 280-58001-1

Chent Sample IDh STOR-DUPB-WB-H7I814

Lab Sample I 280-58001-3FD
Client Matrb Water

Date Sampled: O7H62014 1530
Erate Recelved: 07/21/2014 0845

82608 Yolatile Organic Compounds {GUINME)

Arratysis Method: 82608 Analysis Bajch: 2B0-236704 nstrument 1D VIS (32
Prep Method: 50308 Prep Batoh: hiA Lab File (3234440
Cifution: 4.4 inittal Weight/Voluma: 20 mi
Analysis Date: GHAN2014 2303 Final WeightVolume: 20 mi
Frep Date: QT0R20%4 2302

Aralyle Result fugil) . L0
1,2-Dichinroethane 18 e 44
Eihyibenzane 246 084 4.0
Methyiens Chioride 24 13 20
m-Rylene & p-dylene 3.2 1.4 8.0
Maphthalens 20 0.88 4.0
u-Xyleoe 1.8 078 4.4
Tolugnes 1.8 088 4.0
Trichloroethene {TCE) .80 (.84 4.0
Trichhrofiuornmeathang 3.2 1.2 80
Aylenss, Total 6.4 Lhais 076 8.0
Surragate #WReo Gualifier Acceptance Limits
1,2-Dichioroethang-d4 {Sur) 88 e
4-Bromofiuorobenzens (Sur) g2 75120
Dibromoeflvoromethane (Surr) 88 85 115

Tolusna-d8 {Surm) g3 85 - 120

Testhmarica Daover
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Chiant  AMEC Environment & Infrastructure, Ing

Llinnt Sample 1D STOI2-DUPRT-WSE-071814
Lab Sample it FBG-HB001-3FD
Clignt Matrix: Water

Analytical Data

Job Numbar:  280-58001-1

Date Sampled: 071182014 1530
Date Received: 07212014 0B45

Analysis Method: B2608

Prap Masthod: bty

Dituticns 40

Anplysis Dale Q713042014 18338
Prap Date: O7/30/2044 1938
Anatyle

i

Swrrogate

i,g«mmiam&maﬂeﬁd{Surr} T

4-Bromofluarcherzens {Sum)
Dibrombliuoremethane (Sur)
Toluene-dd {Surrl

TestAmuprica Denver

82608 Volatile Organic Compoands {GCMS)

Aralysis Batoh: 280-236588
Prap Batch: NS

Ruy Type: Bi

instrument 13
Lab Filg 1D

VS 2
288480

inftial WaightNV/olums: 20 ml
Final WeightVolume: 20 mi

Resull {uglh) BL LG
................................ R e ET g
%Res Acceptance Limits
vvvvv %% e
45 75 - 120
87 85~ 115
95 85 - 120

Page 35 of 1433
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Analytical Data

Client.  AMEC Environment & infrastructure, ing, Job Number,  280-88001-1
Client Sample I TBO1-G7 1814

Lab Sample i 280-58001-4T8 Date Sampled: 07M8R2014 J000
Chient Matrix Waler Date Received: OF/212014 (1845

82508 Volatile Organic Campounds {BUMS)

Analysis Mathod: 82608 Analysis Batch: 2BO-23B585 Instrument 10k VS 2
Prep Method: 501308 Prap Balch: M Lab File 1D ZBR35 0D
Sifution: 1.0 iritial WeightMolume: 20wl
Anglysis Dale: QT4 1528 Final WeightValume: 20 mb
Prep Date: O304 1528 :

Analyle o LOG
1.2-Dichiorathane 643 B
Benzensg 318 1.4
Ethylbenzens 0.16 1.0
Mettwlens Chionde g.32 50
m-Xylene & p-Xylens .34 2.0
MNaphithalene 8.22 1.4
o-Rylene 0.18 1.0
Toluene €40 ] 0.7 kR
Trichloroethens (TCE) G20 & 0,18 1.6
Trichlerofluoromathane 0.80 (1 0.29 2.0
Xylenas, Total 1.8 Uil 0,19 XA
Surrogate YRac Clualifiar Agceplance Limits
T e e S
4-Bromofiuorobenzens (Sur} 83 75120
ibromofiuaromethans {Suer) 85 BS - 118

Toluena-dd (Sur) a6 85 - 120
Testhmerica Denver Page 36 of 1433
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Analytical Data

Client, AMED Environment & Infrastructure, Ino. Job Number:  280-58001-1

Client Sample i STO1W - WE-0714

Lab Sample 100 280-58001-1 Date Sampled: 07182014 1245

Chient Matdx: Wataer Date Received: 07621/2014 0845
B01E8. BRG Gasoline Ranga Organics {GROY

Analysis Method: 80158 _GRO Aralysis Batch: 280-235828 instrument 10 VGO G

Prep Method: 50308 Prap Baich: Y Lab File i OHF0a10

CHlution 88 initial WeightVolume: 5 mb

Analysis Date: Q72443014 1658 Final WeightVolums: 5 mi

Prep Date: QFE24I3014 1658 injection Volume: 5 mh

Analyte Resuft {ugfl)

Gasting Rangs Organics [GROY-CE-CAD 3660

Surrogate ..

D 7 %

TastAmerica Benver
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Clierdt AMEC Envirgnmesnt & Infrastructures, Ine.

Analytical Data

Job MNumber: 280-58001-1

Client Sample 1D: BT NI0-WE-OT 14

Lab Sample i Z80-58001-2 Date Sampled. 07211672014 1515

Chsnt Matr Waler Date Received: 07/21/2014 0845
30158 GRO Gascline Range Drganics (BRO}

Anstysis Method, $158_GRO Analysis Batoh: 280-235828 Ingtrument NGO 1

Prap Mathod: 50308 Prep Batch: NIA Lab File iD; EHENILD

Ptution: 50 Initial WeightVolurms: & mb

Analysis Date: OT/2402004 1725 Final WeightVolume: 5 mi

Prap Date GTI24020004 1728 Injection Yolume: 5 mh

ARBIIS Result (ugl.} ke

(iasoline Range Organics (GROVCE-C10 3900 FEL

Surrogate YR Acceptance Limifs

g,g,j;5;‘3}“{&0@5@'@;1@ Tmmmmmm——————" g ’

Testhmerica Denver
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Client AMEC Environment & Infrastructure, Ine.

Chignt Sample D TBO1-07 1614

Lab Bample {2 2B0-5B001-478

Analytical Data

Job Rumber:  280-58001-1

Drate Sampled: 0711612014 0000

Chent Matrbe Water {iale Reveived: 07/2172014 0845
80158 _GRO Gasoline Range Organics (GRO)
Analysis Method: BEB_GRG Analysts Batch 280235828 Ingtrument i VG G
Prap Method: 50308 Prap Batoh: MiA Labs File 10 12F1201.0
Exilution: 1.0 Initial WeightVolumae: & mi
Analysis Date: 072412014 1752 Final Weight/Volums: 5 ml
Prap Date: OFi242014 1762 Injection Volume: 5 il
Analyte Result {ugil) Quglifier DL LOG
Gasoline Range Organics [(GROMCECW 26 U 10 %
Surrogate ¥Rec Giualifier Avceptance Limifs
gaa-1rifuorotoluene 102 ' : &2 - 110 '

TestAmirics Dgnvey

Page 3% of 1433
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Analytical Data

Clisnt,  AMEC Environment & Infrastructurs, Ing. Job Mumber: 280-58001-1
Client Sample 10 STO12-WI-WGE-0714

Lab Sample 1D 280-580011 Date Sampled; 0711652014 1245
Cient Matrix: Water Date Received: O7/21/2014 0845

£0158_DRO Dissel Range Organles (DRO) {G4)

Analysis Method: 8188 _DRO Analysis Batoh: 280-236144 ngtrument 1D; SGC U

Prep Mathod: 35100 Prag Batch: 280-235861 Initial WeightVolume; 10532 mb

Ditution: 148 Final WelghtMolume: 1 bl

Anglysis Date; G720 Q200 injection Yolume: 1 ub

Prap Date: OFER233014 1226 Fesull Type: PRIJARY

Analyle Result (mg/l) Quiglifier Bl LOG

Diesel Range Organies [G10-C28] ' D45 wB 0.031 2
Surrogate e e BREE e ulifer ) DAcceplance Limits

o tanhenyl i v B g JM 1 51510115
Testhmerics Denver Page 40 of 1433
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Analytical Data

Client:  AMEC Environment & Infrastruciure, Ing. Job Murnber:  2B0-58001-1
Client Bample 1 ST Z-WI-WEATI4

Lab Sample 1D 280-58001-2 Dale Sampled: 071612014 15815
Client Matsix: Waler Dinte Reoaived: O7/21/2014 0845

S0158 DRO Diesel Range Qrganies {DROYIGC)

Apalysls Method 80188 _DRG Analysis Batohy 280-238144 nstrument ik 8GC U

Prap Method: 38100 Prap Bately: 280-238811 fritial WaeightVolume: 10483 mb
ilution: 1.0 Fingl WeightMohune: 1 o

Analysis Date: DF2YE04 (228 njaction Volume: 1wl

Prep Date; Q232044 1228 Result Typa: PRIMARY
Analyte Fasult (gl Qualifier it LOG

Diesel Range Organics [C10-C28) S 0.47 s 0.081 az4
Surogate %Rex Cualifier Boeptance Limis
o-Terhenyl e G so e e
Testhmering Dinvar Page 41 of 1433
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Analytical Data

Client AMEC Environmarnd & Infrastructure, ine, Jub Mumber,  280-58001-1

Chent Barmple 1B: STO2-WH-WGEHT 14

Lab Sample 280-58001-1 Diale Sampled: 07/8/2014 1245

Client Matrx; Water Date Recpived: 7212014 0845
BO100 Metals OP)

Analysis Method: 50100 Analysis Batohe  280-237882 tnstrument i MY 028

Prep Method, J010A Prap Batch: 2B0-2358312 Lab File 1D ZBA0RGB 14D 850

Dijution: 1.0 initial WedghtVolume: &3 mbl

Analysis Dates GoBaE 2317 Final Weight/volume: 80 mi

Prap Dale Q728130114 0730

Analyte  Result (ugit) Quafifier DL . +0Q

Galchum 310000 35 1000

fron 83 A 22 100

Magnesium 67000 . " 500

Manganese 2200 ped 0.28 10

Potgssium 7700 240 3000

Sedium 78000 a2 5000

Tosthmerica Denver
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Client: AMEC Environment & Infrastructure, Inc.

Glient Sample ID:

$T012-W30-WG-0714

Analytical Data

Job Number: 280-58001-1

Lab Sample ID: 280-58001-2 Date Sampled: 07/16/2014 1515
Client Matrix: Water Date Received: 07/21/2014 0845
6010C Metals (ICP)

Analysis Method: 6010C Analysis Batch: 280-237882 Instrument ID: MT_026
Prep Method: 3010A Prep Batch: 280-235312 Lab File ID: 26A080614D.asc
Difution: 1.0 initial Weight/Volume: 50 mL
Analysis Date: 08/06/2014 2333 y Final Weight/Volume: 50 mL
Prep Date: 07/28/2014 0730 @’ d@ _27”4,

Analyte Result (ug/L) Qualifier DL LOQ
Calcium 240000 35 1000
Iron 650 22 100
Magnesium 52000 11 500
Manganese 2600 g 0.25 10
Potassium 6700 240 3000
Sodium 67000 92 5000

TestAmerica Denver

Page 43 of 1433
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Dhent AMEC Enviranment & infrastructure, Inc

Analytical Data

Jol Number,  280-B8001-1

Client Sample i ST WL WEQT14

Lab Sample X 280-58001-1

Clent Malrix Water

Arabyle Hesult

i b e
Analysis Batch: 280-237437

Orihaphosphate as P 0.20
Aralysiy Balch, 280-237432

Chioride B0
Analysis Batoh: 280-237437

Bulfate 5.4

Analysis Baloh, 280-237433

Tusthmerics Daover

General Chemistry

Gual  Uniis B
e 51
Analysis Date: DROS014 1811
EY o 018
Analysis Date: OB0H2014 1721
B malt 5.3
Anslysis Date: 08/06/2014 0042

gl 0.23
s Date: DBI0S2014 1724

Analysi

Page 44 oFf 1433

LOQ

G

(.50

&0

o]
o

Date Sampled: 07A82014 1245
Date Received: 0712172014 0845

O o OO
e

10 SOEEA,
20 BOSHEA,

1.0 8056A
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Clignt AMEC Emnvironment & Infrastruciure, Ing.

Analytical Data

Sob Mumber,  2BG-8B00141

Client Sample I STOZWIDWE-8714

Lab Sample 2B0-580014-2

Clent Matrix: Water

Analyle Result

aromide . B g
Analysis Batch: 280-237437

Orthophosphate as P Q.20
Analysis Batch: 280237432

Chlpride SO0
Analysis Balch, 280237437

Sutfate 11

Aralysis Batoh: 280-337433

TestAmerica Danver

Ganeral Chemistry

Qual Lnits DL
vvvvvvvvvvvvvvvvvvvvvvvvv o
Anglysis Dale: 00/52014 1922
L mgi 018
Analysis Date: 0B/05/2014 1738
' gh. N
Analysis Date: 0BAG2014 0100
mgh. 0.23

Analysis Date: 08/05/2014 1738

Page 45 of 1433

Date Bampled: DYNGR2D14 1618
{iate Received: O72 12014 0845

4 Method

1.0 5056A
18 D058A
20 BOSEA,

1.0 Q0EHA
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Data Quality Evaluation Checklists
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Date: 8/28/14
Date: 8/29/14

SDG#:_280-58001-1
Matrix: Groundwater

Method Validated: _8260B Initial Review by:  J. Hartness

Senior Review by: D. Knaub

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate results; NA This is a Ok
Acceptable any test method published by DaoD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specific criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.1). check sample (e.q.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C). allowed by analyst until
successful
demonstration of
capability is complete.
MDL Study At initial set-up See 40 CFR 136B. MDL Run MDL verification NA Samples cannot be Ok
and verification checks must check at higher level analyzed without a
subsequently produce a signal at least 3 and set MDL higher or valid MDL.
once per 12- times the instrument's noise | reconduct MDL study
month period,; level. (see box D-18)
otherwise
quarterly MDL
verification
checks shall be
performed (see
box D-18)
Tuning Prior to Refer to method for specific | Retune instrument and Flagging criteria are Problem must be Pg. 98-102 level lll package
calibration and ion criteria. verify. Rerun affected not appropriate corrected. No samples | VMS_G2, ICAUICV, 7/28/2014
every 12 hours samples. may be accepted VMS_G2, CCV, 7/30/2014
during sample without a valid tune. VMS_Z, ICAL/ICV/ 7/09/2014
analysis VMS_Z, ICAL/ICV/ 5/29/2014
VMS_Z, ICAL/ICVICCV,
7/30/2014
Al ok
DoD Quality Systerms Manual — Version 4.2 Final Page 1of 7
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Method Validated: 8260B

Initial Review by:

J. Hartnhess

Senior Review by: D. Knaub

Date: 8/28/14
Date: 8/29/14

SDG#:_280-58001-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Breakdown Daily prior to Degradation < 20% for DDT | Correct problem then Flagging criteria are No samples shall be NA
Check (DDT analysis of repeat breakdown check | not appropriate run until degradation <
Method 8270C samples 20%. Benzidine and

Only)

pentachlorophenol
should be present at
their normal responses
and no peak tailing
shoulid be observed.

Container,
Preservation,
and Holding
Time

All field samples

8260 — 40 mi VOA vial
HClto pH < 2, Cool to 4°C
14 days to analysis

8270 — 1 L Amber glass,
Cool to 4°C

7 days to extraction

40 days to analysis

NA

Samples analyzed
outside of holding
time or received
unpreserved are
qualified as estimated
and flagged “J” or
W

Use professional
judgment to determine
effect of improper
container

Collection date: 7/16/2014

Analysis date: 7/30/14

Temp 17.8°C

Received out of temp due to
FED-X shipping delay.

Flag results “J/A14”

DoD Quality Systerms Manual — Version 4.2 Final

Page 20of 7

ED_005025_00020246-00052




Method Validated: 8260B

Initial Review by:
Senior Review by: D. Knaub

J. Hartnhess

Date: 8/28/1
Date: 8/29/1

SDG#:_280-58001-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

QC Check

Minimum
Frequency

Acceptance
Criteria

Corrective
Action

Flagging
Criteria

Comments

DQE Notes/Flags

Minimum Five-
Point Initial
Calibration For
All Analytes
(ICAL)

Initial calibration
prior to sample
analysis

Average response factor
(RF) for SPCCs:

VOCs - 0.30 for
Chlorobenzene and 1,1,2,2-
tetrachlorolethane. a 0.1 for
chloromethane, bromoform,
and 1,1-dicbloroethane.
SVOCs - a 0.050.

RSD for RFs for CCCs: The
CCCs are vinyl chloride,
1,1-dichlorethene,
chloroform, 1,2-
dichloropropane, toluene,
and ethylbenzene.

VOCs and SVOCs - 30%
and one option below;
Option 1: RSD for each
analyte < 15%

Option 2: linear least
squares regression r a
0.995

Option 3: non-linear
regression - coefficient of
determination (COD) e a
0.99 (6 points shall be used
for second order, 7 points
shall be used for third order)

Correct problem then
repeat initial calibration.

Flagging criteria are
not appropriate.

Problem must be

corrected. No samples
may be run until ICAL

has passed.

Pg. 114 -127 OK
VMS_G2, 7/28/2014

Pg. 128- 132 OK
VMS_Z, 5/29/2014

Pg. 133-134 OK
VMS_Z, 7/09/2014

Pg. 135-143 OK
VMS_Z, 7/30/2014

Second Source
Calibration
Verification

Once after each
initial calibration

Value of second source for
all analytes within + 25% of
expected value (initial
source)

Correct problem and

verify second source
standard. Rerun second
source verification. If

that fails, correct
problem and repeat
initial calibration.

Flagging criteria are
not appropriate.

Problem must be

corrected. No samples

may be run until
calibration has been
verified.

Pg.144, VMS_G2 ICV
280-236135/22 (7/28/14)
Pg.150-151, VMS_Z ICV
280-227817/22 (5/29/14)
Pg.155-157, VMS_Z ICV
280-227817/22 (7/30/114)

All COls OK
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Method Validated: 8260B

Initial Review by:

J. Hartnhess

Senior Review by: D. Knaub

Date: 8/28/14
Date: 8/29/14

SDG#:_280-58001-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Retention Time | Once per ICAL Position shall be set using NA AIIOK
Window the midpoint standard of the
Position initial calibration curve.
Establishment
for Each
Analyte and
Surrogate
Evaluation of With each RRT of each target analyte Correct problem, then Pg. 103-106
Relative sample in each calibration standard | rerun ICAL.
Retention within + 0.06 RRT units. All ok
Times (RRT)
Calibration Daily, before Average RF for SPCCs: Correct problem, then Apply Q-flag if no NA Pg.145-148, VMS_G2 CCV
Verification sample analysis, | VOCs 0.30 for rerun CV. If that fails, sample material 280-236704/2 (7/30/14)
(CV) and every 12 Chlorobenzene and 1,1,2,2- | repeat initial calibration. remains and analyte
hours of analysis | tetrachlorolethane, 0.1 for See section 5.5.10 and exceeds criteria. Pg.149, VMS_G2 CCV
time chloromethane, bromoform, | DoD clarification box 55. 280—236704/4 (—7/30/14)
and 1,1-dichloroethane.
SVOCs 0.050.
2. %Difference/Drift for
CCCs: VOCs and SVOCs Pg.155-157, VMS_Z
<20%D ICVICCV
{Note: D = difference when 280-227817/22 (7/30114)
using RFs or drift when
using least squares
regression or non-linear All COls OK
calibration.)
internal In all field Retention time = 30 Inspect mass If corrective action Flagging criteria are Pg. 103-104
Standards samples and seconds from retention time | spectrometer and GC fails in field samples, not appropriate. ICIS 280-236135/19
Verification standards of the midpoint standard in for malfunctions. apply Q-flag to All ok
the ICAL Reanalysis of samples analytes associated Pg. 105-106
EICP area within - 50% to + | analyzed while system with the non- ICIS 280-227817/19
100% of ICAL midpoint was malfunctioning is compliant IS. All ok
standard mandatory. Flagging criteria are
not appropriate for
failed standards.
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Method Validated: 8260B

Initial Review by:

J. Hartnhess

Senior Review by: D. Knaub

Date: 8/28/14
Date: 8/29/14

SDG#:_280-58001-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
p.44 MB 280-236589/5
Method Blank One per No analytes detected > Correct problem, then Apply B-flag to all Naphthalene = 0.507 x5 =
preparatory RL. For common laboratory | see criteria in box D-5. If | results for the specific 2.5 ug/l
batch contaminants, no analytes required, reprep and analyte(s) in all Flag TB01-071614 “B”
detected > RL. reanalyze method blank sampl_es in the p.46 MB 280-236704/7
and all samples associated MeCl = 0,489 x 10 = 4.89
processed with the preparatory batch. ug/L o )
contaminated blank. Flag ST012-DUP01-WG-
071614 “B”
See ADR
LCS One LCS per QC acceptance criteria Correct problem, then If corrective action p.45 LCS 280-236589/4
Containing All preparatory specified by DoD, if reprep and reanalyze fails, applylQ-flag to All OK
Analytes batch available; see box D-7 and the LCS and all samples | specific analyte(s) in p.47 LCS 280-236704/7
Required to be Appendix DoD-D. in the associated all samples in the Al OK
Reported, preparatory batch for associated
including failed analytes, if preparatory batch.
Surrogates sufficient sample
material is available.
(See full explanation in See ADR
Appendix DoDID.
MsS One MS per For matrix evaluation, use Examine the project- Lab: For the specific For matrix evaluation No MS/MSD submitted for
preparatory QC acceptance criteria specific DQOs. Contact analyte(s) in the only. If MS results are method 8260B

batch per matrix
{see box D- 15)

specified by DoD for LCS.

the client as to
additional measures to
be taken.

parent sample, apply
J- flag if acceptance
criteria are not met.
Validator flags: If
using AFCEE; Apply
“M” flag

outside the LCS limits,

the data shall be

evaluated to determine

the source of
difference and to
determine if there is a
matrix effect or
analytical error
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Method Validated: 8260B

Initial Review by:

J. Hartnhess

Senior Review by: D. Knaub

Date: 8/28/14
Date: 8/29/14

SDG#:_280-58001-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
MSD or Sample | One per RPD < 30% (between MS Examine the project- Lab: For the specific The data shall be NA -See above
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
additional measures to J- flag if acceptance difference.
be taken. criteria are not met.
Validator flags: If
using AFCEE; Apply
“M” flag
Surrogate All field and QC QC acceptance criteria for For QC and field For the specific p. 41
Spike (Analytes | samples LCS published by DoD, if samples, correct analyte(s) in all field All within QC limits
Identified in available; otherwise problem, then reprep samples collected

Appendix DoD-
D)

method- specified criteria or
laboratory's own in-house
criteria.

and reanalyze all failed
samples for failed
surrogates in the
associated preparatory
batch, if sufficient
sample material is
available.

from the same site
matrix as the parent,
apply J-flag if
acceptance criteria
are not met.

For QC samples,
apply Q-flag to
specific analyte(s) in
all samples in the
associated
preparatory batch.

Field Duplicate Project specified RPD <30% Qualify sample For the specific STO12-W30-WG-0714/
— 1 dup for every analyte(s) in the ST012-DUP01-WG-071614
10 samples parent & dup Naphthalene= 46% - flag
samples, apply J- flag 5 g
if acceptance criteria
are not met.
Results NA NA NA Apply J-flag to all Samples qualified as
Reported results between MDL estimated and AFCEE
Between MDL and LOQ. Validator flagged “F”
and LOQ flags: If using
AFCEE; Apply “F”
flag
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Method Validated: 8260B

Initial Review by:

J. Hartnhess

Senior Review by: D. Knaub

Date: 8/28/14
Date: 8/29/14

SDG#:_280-58001-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

QC Check

Minimum
Frequency

Acceptance
Criteria

Corrective
Action

Flagging
Criteria

Comments

DQE Notes/Flags

QC Blanks (Trip
Blanks,
Equipment
Blanks, and
Field Blanks)

Trip Blank — one
per cooler
containing
samples for
VOCs
Equipment Blank
— as needed
Field Blank — as
needed

NA

NA

Associated samples
less than 5x the blank
value (10x for
common lab
contaminants) are
qualified as estimated
and flagged “B”

LF01-TBO1-071614
Naphthalens = 0.43ug/L -
flagged “8” due to method
blank — no qualification
required for samples.

See ADR
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Date: 8/27/14
Date: 8/29/14

Method Validated: _8015B (TPH-GRO) SDG#:280-58001-1

Matrix: Groundwater

Initial Review by:  J. Hartness
Senior Review by: D. Knaub

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS

8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate results; Not applicable (NA) Thisis a ok
Acceptable any test method published by DoD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.1). check sample (e.q.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Method At initial set-up See 40 CFR 1368. MDL Run MDL verification NA Samples cannot be ok
Detection Limit | and verification checks must check at higher level analyzed without a
(MDL) Study subsequently produce a signal at least 3 and set MDL higher or valid MDL.
once per 12 times the instrument's noise | reconduct MDL study
month period,; level. (see box D-18).
otherwise
quarterly MDL
verification
checks shall be
performed (see
box 0-18)
Retention Time | At method set-up | RT width is + 3 times NA NA
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 72-hour
Calculated for (e.g., column study.
Each Analyte change)
and Surrogate
Breakdown Daily prior to Degradation < 15% for both | Correct problem then Flagging criteria are Neo samples shall be NA TPH-GRO
Check (Endrin/ analysis of Endrin and DDT. repeat breakdown not appropriate run until degradation <
DDT Method samples check. 15%.
8081 Only)
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Method Validated: _8015B (TPH-GRO) Initial Review by:  J. Hartness Date: 8/27/14 SDG#:280-58001-1
Senior Review by: D. Knaub Date: 8/29/14 Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

QC Check Minimum Acceptance Corrective Flagging

Frequency Criteria Action Criteria Comments DQE Hotes/Flags

Container, All field samples | grO- Water 40 ml VOA NA Samples analyzed Use professional Collected: 7/16/14
Preservation, vial; HCl to pH < 2, Cool to outside of holding judgment to determine
and Holding 6°C time or received effect of improper Temp= 17.6°C
Time . . unpreserved are container Received out of temp due to
\S/gk%ﬁ"gvsg)sigi:;:‘o mi qualified as estimated FED-X shipping delay.

2 w (13 3
bisulfate: Cool to 6°C ?S\(Jj"ﬂagged J7 or Flag samples "4/l

(high-level) 5 g in 40 ml Analyzed: 7/24/14
VOA w/methanol, Cool to ok

6°C, or EnCore® or
equivalent (48 hrs to
preservation)

14 days to analysis

DRO - Water: 1 L Amber
glass, Cool to 6°C

Soil: 4 oz amber glass jar,
Cool to 6°C

Water: 7 days to extraction

Soil: 14 days to extraction
40 days to analysis
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Method Validated: _8015B (TPH-GRO)

Initial Review by:

J. Hartness
Senior Review by: D. Knaub

Date: 8/27/14
Date: 8/29/14

SDG#:280-58001-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Minimum Five- Initial calibration One of the options below Correct problem then Flagging criteria are Problem must be Pg 177-178
Point Initial prior to sample (except for Method 8082, repeat initial calibration. not appropriate. corrected. No samples | Inst VGC_Q
Calibration For | analysis which may only use Option may be run until [CAL 3/12/14
All Analytes 1or2): has passed. OK
(ICAL) Option 1: RSD for each For PCB analysis, a
analyte < 20% mixture of Aroclors
Option 2: linear least 1016 and 1260 is
squares regression: r 2 normally used to
20.995 establish detector
Option 3: non-linear calibration linearity,
regression: coefficient of unless project-specific
determination (COD) r2 data suggest the
20.99 (6 points shall be presence of another
used for second order, 7 Araclor (e.g., 1232). In
points shall be used for third addition, a mid-level or
order) lower standard for
each of the remaining
Aroclors is
analyzed for pattern
recognition and
response factor.
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be Pg 180
Calibration initial calibration all analytes within £ 20% of | verify second source not appropriate. corrected. No samples | ICV 280-216544/11
Verification expected value (initial standard. Rerun second may be run until 3/12/14
source) source verification. If calibration has been Inst VGC_Q
that fails, correct verified.
problem and repeat
initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA Pg 172
Window and at the the midpoint standard of the STD4 280-216544/7
Position beginning of the calibration curve or the 3/12/14
Establishment analytical shift value in the CCV run at the Inst VGC_Q
for Each beginning of the analytical
Analyte and shift.
Surrogate
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Method Validated: _8015B (TPH-GRO)

Initial Review by:

J. Hartnhess

Senior Review by: D. Knaub

Date: 8/27/14
Date: 8/29/14

SDG#:280-58001-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Retention Time | Each calibration Analyte within established Correct problem, then Flagging criteria are No samples shall be Pg 173,183
Window verification window reanalyze all samples not appropriate for run without a verified CCVRT 280-235828/5
Verification for standard analyzed since the last initial verification. For | retention time window 712414
Each Analyte acceptable retention CCV, apply a Q-flag at the initial Inst VGC_Q
and Surrogate time check. If they fail, to all results for verification. For
redo ICAL and reset analytes outside the method 8015, check Pg 180
retention time window, established window. state methods for use ICV 280-216544/11
of modified retention 3/12/14
time markers with Inst VGC_Q
gasoline range
organics (GRO) or Pg 185
diesel range organics CCV 280-235828/16
(DRO). 7/24/14
Inst VGC_Q
Calibration ICV: Daily, All analytes within + 20% of | ICV: Correct problem, ICV: Flagging criteria | If %D for an individual Pg 182
Verification before sample expected value from the rerun ICV. If that fails, are not appropriate. analyte is > 20%, no CCVRT 280-235828/5
(Initial [ICV] and | analysis ICAL repeat initial calibration. samples may be 712414
Continuing CCV: After every See section 5.5.10 and CCV: Apply Q-flag to | analyzed until the Inst VGC_Q
[cev) 10 field samples box 55. all results for the problem has been
and at the end of specific analyte(s) in corrected. Pg 184

the analysis CCV: Correct problem all samples since the CCV 280-235828/16
sequence then repeat CCV and last acceptable 7124114
reanalyze all samples calibration Inst VGC_Q
since last successful verification, if .
calibration verification. reanalysis is not
possible.
Method Blank One per No analytes detected > Correct problem, then Apply B-flag to all Pg 48
preparatory ¥RL. For common see criteria in box 0-5; if | results for the specific MB 280-235828/6
batch laboratory contaminants, no | required, reprep then analyte(s) in all ND
analytes detected > RL. reanalyze method blank | samples in the
and all samples associated
processed with the preparatory batch
contaminated blank.
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Method Validated: _8015B (TPH-GRO)

Initial Review by:

J. Hartnhess

Senior Review by: D. Knaub

Date: 8/27/14
Date: 8/29/14

SDG#:280-58001-1

Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Laboratory One LCS per QC acceptance criteria Correct problem, then If corrective action Pg 48-49, 169
Control Sample | preparatory specified by DaoD, if reprep and reanalyze fails apply J-flag to LCS/LCSD 280-235828/7,8
(LCS) batch available; see box D-7 and the LCS and all samples | specific analyte(s) in OK
Containing All Appendix DoD-D . in the associated all samples in the
Analytes preparatory batch for associated
Required to be failed analytes, if preparatory batch
Reported, sufficient sample
Including material is available
Surrogates (see full explanation in
Appendix DoD D)
Matrix Spike One MS per For matrix evaluation, use Examine the project- Lab: For the specific For matrix evaluation No MS/MSD submitted with
(MS) preparatory QC acceptance criteria specific DQOs. Contact analyte(s) in the only. If MS results are this SDG
batch per matrix | specified by DoD for LCS. the client as to parent sample, apply | outside the LCS limits,
(see box ID- 11) additional measures to J- flag if acceptance the data shall be
be taken, criteria are not met. evaluated to determine
the source of

Validator flags: If difference and to

using AFCEE; Apply determine if there is a

“M” flag matrix effect or

analytical error.

Matrix Spike One per RPD <30% (between MS Examine the project- Lab: For the specific The data shall be No MSD or lab dup
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine | performed with this SDG
{(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.

Validator flags: If
using AFCEE; Apply
“M” flag

Field Duplicate

Project specified
— 1 dup for every
10 samples

RPD <30%

Qualify sample

For the specific
analyte(s) in the
parent & dup
samples, apply J- flag
if acceptance criteria
are not met.

No duplicate submitted for
TPH-GRO in this SDG
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Method Validated: _8015B (TPH-GRO) Date: 8/27/14

Date: 8/29/14

Initial Review by:  J. Hartness
Senior Review by: D. Knaub

SDG#:280-58001-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS

8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Surrogate All field and QC QC acceptance criteria for For QC and field For the specific Alternative surrogates Pg 168
Spike (Analytes | samples LCS specified by DaD, if samples, correct analyte(s) in all field are recommended 8T012-W11-WG-0714=243%
Identified in available; otherwise problem then reprep and | samples collected when there is obvious ST012-W30-WG-0714=119%
Appendix DoD- method- specified criteria or | reanalyze all failed from the same site chromatographic No flags,; samples diluted
D) laboratory's own in-house samples for failed matrix as the parent, interference.
criteria surrogates in the apply J-flag if
associated preparatory acceptance criteria
batch, if sufficient are not met.
sample material is For QC samples,
available. If obvious apply Q-flag to
chromatographic specific analyte(s) in
interference with all samples in the
surrogate is present, associated
reanalysis may not be preparatory batch.
necessary.
Confirmation of | All positive Calibration and QC criteria NA Apply J-flag if RFD > Report the higher of NA
Positive results must be same as for initial or primary 40% or Q-flag if two confirmed results
Results confirmed (in column analysis. Results sample is not unless overlapping
(Second Method 8081A between primary and confirmed. Discuss in | peaks are causing
Column or exclude second column RPD < 40%. the case narrative. erroneously high
Second toxaphene and results, then report the
Detector) technical non- affected result
chlordane, in and document in the
Method 80158 case narrative.
exclude GRO,
DRO, and
residual range
organics (RRO)).
Results NA NA NA Apply J-flag to all No targets detected between
Reported results LOD and LOQ
Between LOD between LOD and
and LOQ LOQ.
Validator flags: If
using AFCEE; Apply
“F" flag
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Method Validated: _8015B (TPH-GRO) Initial Review by:  J. Hartness Date: 8/27/14 SDG#:280-58001-1
Senior Review by: D. Knaub Date: 8/29/14 Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
QC Blanks Trip Blank —one | NA NA Associated samples TB01-071614
(Trip Blanks, per cooler less than 5x the blank ND
Equipment containing value (10x for
Blanks, and samples for common lab
Field Blanks) volatile contaminants) are
parameters qualified as estimated
Equipment Blank and flagged “B”
— as needed
Field Blank — as
needed
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Date: 8/27/14
Date: 8/29/14

Method Validated: _8015B (TPH-DRO) SDG#:280-58001-1

Matrix: Groundwater

Initial Review by:  J. Hartness
Senior Review by: D. Knaub

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS

8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate results; Not applicable (NA) Thisis a ok
Acceptable any test method published by DoD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.1). check sample (e.q.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Method At initial set-up See 40 CFR 1368. MDL Run MDL verification NA Samples cannot be ok
Detection Limit | and verification checks must check at higher level analyzed without a
(MDL) Study subsequently produce a signal at least 3 and set MDL higher or valid MDL.
once per 12 times the instrument's noise | reconduct MDL study
month period,; level. (see box D-18).
otherwise
quarterly MDL
verification
checks shall be
performed (see
box 0-18)
Retention Time | At method set-up | RT width is + 3 times NA NA
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 72-hour
Calculated for (e.g., column study.
Each Analyte change)
and Surrogate
Breakdown Daily prior to Degradation < 15% for both | Correct problem then Flagging criteria are Neo samples shall be NA TPH-DRO
Check (Endrin/ analysis of Endrin and DDT. repeat breakdown not appropriate run until degradation <
DDT Method samples check. 15%.
8081 Only)
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Method Validated: _8015B (TPH-DRO) Initial Review by:  J. Hartness Date: 8/27/14 SDG#:280-58001-1
Senior Review by: D. Knaub Date: 8/29/14 Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Container, All field samples | grO- Water 40 ml VOA NA Samples analyzed Use professional Collected: 7/16/14
Preservation, vial; HCl to pH < 2, Cool to outside of holding judgment to determine
and Holding 6°C ’ time or received effect of improper Temp= 17.6°C
Time Soil: (low-level) 5 @ in 40 mi unpreserved are container Received out of temp due to
oll: (low-level) g inabm qualified as estimated FED-X shipping delay.
VOA w/H20 or sodium
bisulfate; Cool to 6°C ?Sj,,ﬂagged Wror Flag samples “JJ”
(high-level) 5 g in 40 mi Extracted; 7/23/14
VOA w/methanol, Cool to Analyzed: 7/29/14
6°C, or EnCore® or ok
equivalent (48 hrs to
preservation)
14 days to analysis
DRO — Water: 1 L Amber
glass, Cool to 6°C
Soil: 4 oz amber glass jar,
Cool to 6°C
Water: 7 days to extraction
Soil: 14 days to extraction
40 days to analysis
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Method Validated: _8015B (TPH-DRO)

Initial Review by:

J. Hartness
Senior Review by: D. Knaub

Date: 8/27/14

Date: 8/29/14

SDG#:280-58001-1

Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Minimum Five- Initial calibration One of the options below Correct problem then Flagging criteria are Problem must be Pg 200-202
Point Initial prior to sample (except for Method 8082, repeat initial calibration. | not appropriate. corrected. No samples | Inst SGC_U
Calibration For | analysis which may only use Option may be run until [CAL 7/16/14
All Analytes 1or2): has passed. OK
(ICAL) Option 1: RSD for each For PCB analysis, a
analyte < 20% mixture of Aroclors
Option 2: linear least 1016 and 1260 is
squares regression: r 2 normally used to
20.995 establish detector
Option 3: non-linear calibration linearity,
regression: coefficient of unless project-specific
determination (COD) r2 data suggest the
20.99 (6 points shall be presence of another
used for second order, 7 Araclor (e.g., 1232). In
points shall be used for third addition, a mid-level or
order) lower standard for
each of the remaining
Aroclors is
analyzed for pattern
recognition and
response factor.
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be Pg 203
Calibration initial calibration all analytes within £ 20% of | verify second source not appropriate. corrected. No samples | ICV 280-234596/11
Verification expected value (initial standard. Rerun second may be run until 7/116/14
source) source verification. If calibration has been Inst SGC_U
that fails, correct verified.
problem and repeat
initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA Pg 197
Window and at the the midpoint standard of the CCVRT 280-236144/4
Position beginning of the calibration curve or the 7/28/14
Establishment analytical shift value in the CCV run at the Inst SGC_U
for Each beginning of the analytical
Analyte and shift.
Surrogate
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Method Validated: _8015B (TPH-DRO)

Initial Review by:

Senior Review by: D. Knaub

J. Hartnhess

Date: 8/27/14

Date: 8/29/14

SDG#:280-58001-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Retention Time | Each calibration Analyte within established Correct problem, then Flagging criteria are No samples shall be Pg 204
Window verification window reanalyze all samples not appropriate for run without a verified ICV 280-234596/11
Verification for standard analyzed since the last initial verification. For | retention time window 7/16/14
Each Analyte acceptable retention CCV, apply a Q-flag at the initial Inst SGC_U
and Surrogate time check. If they fail, to all results for verification. For
redo ICAL and reset analytes outside the method 8015, check Pg 206
retention time window, established window. state methods for use CCVRT 280-236144/4
of modified retention 7/28/14
time markers with Inst SGC_U
gasoline range
organics (GRO) or Pg 208
diesel range organics CCV 280-236144/34
(DRO). 7/28/14
Inst SGC_U
Pg 210
CCV 280-236144/49
7/29/14
Inst SGC_U
Calibration ICV: Daily, All analytes within + 20% of | ICV: Correct problem, ICV: Flagging criteria | If %D for an individual Pg 205
Verification before sample expected value from the rerun ICV. If that fails, are not appropriate. analyte is > 20%, no CCVRT 280-236144/4
(Initial [ICV] and | analysis ICAL repeat initial calibration. samples may be 7128/14
Continuing CCV: After every See section 5.5.10 and CCV: Apply Q-flag to | analyzed until the Inst SGC_U
[cev) 10 field samples box 55. all results for the problem has been
and at the end of specific analyte(s) in corrected. Pg 207
the analysis CCV: Correct problem all samples since the CCV 280-236144/34
sequence then repeat CCV and last acceptable 7128/14
reanalyze all samples calibration Inst SGC_U
since last successful verification, if .
calibration verification. reanalysis is not Pg 209
possible. CCV 280-236144/49
7/29/14
Inst SGC_U
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Method Validated: _8015B (TPH-DRO)

Initial Review by:

J. Hartnhess

Senior Review by: D. Knaub

Date: 8/27/14
Date: 8/29/14

SDG#:280-58001-1

Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Method Blank One per No analytes detected > Correct problem, then Apply B-flag to all Pg 50
preparatory Y.RL. For common see criteria in box 0-5; if | results for the specific MB 280-235611/1-A
batch laboratory contaminants, no | required, reprep then analyte(s) in all DRO=0.174 x 5 =0.87 mg/L
analytes detected > RL. reanalyze method blank | samples in the Flag both samples “B”
and all samples associated
processed with the preparatory batch See ADR
contaminated blank.
Laboratory One LCS per QC acceptance criteria Correct problem, then If corrective action Pg 50-51, 194-195
Control Sample | preparatory specified by DoD, if reprep and reanalyze fails apply J-flag to LCS/LCSD 280-235611/
(LCS) batch available; see box D-7 and the LCS and all samples | specific analyte(s) in 2-A3-A
Containing All Appendix DoD-D . in the associated all samples in the OK
Analytes preparatory batch for associated
Required to be failed analytes, if preparatory batch See ADR
Reported, sufficient sample
Including material is available
Surrogates (see full explanation in
Appendix DoD D)
Matrix Spike One MS per For matrix evaluation, use Examine the project- Lab: For the specific For matrix evaluation No MS/MSD submitted with
{(MS) preparatory QC acceptance criteria specific DQOs. Contact analyte(s) in the only. If MS results are this SDG
batch per matrix | specified by DoD for LCS. the client as to parent sample, apply | outside the LCS limits,
(see box ID- 11) additional measures to J- flag if acceptance the data shall be
be taken, criteria are not met. evaluated to determine
the source of
Validator flags: If difference and to
using AFCEE; Apply determine if there is a
“M” flag matrix effect or
analytical error.
Matrix Spike One per RPD <30% (between MS Examine the project- Lab: For the specific The data shall be No MSD or lab dup
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine | performed with this SDG
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.

Validator flags: If

using AFCEE; Apply

“M” flag
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Method Validated: _8015B (TPH-DRO)

Initial Review by:

J. Hartnhess

Senior Review by: D. Knaub

Date: 8/27/14

Date: 8/29/14

SDG#:280-58001-1

Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Field Duplicate Project specified | RPD <30% Qualify sample For the specific No duplicate submitted for

— 1 dup for every

analyte(s) in the

TPH-DRO in this SDG

10 samples parent & dup
samples, apply J- flag
if acceptance criteria
are not met.
Surrogate All field and QC QC acceptance criteria for For QC and field For the specific Alternative surrogates Pg 193
Spike (Analytes | samples LCS specified by DoD, if samples, correct analyte(s) in all field are recommended All ok
identified in available; otherwise problem then reprep and | samples collected when there is cbvious
Appendix DoD- method- specified criteria or | reanalyze all failed from the same site chromatographic See ADR
D) laboratory's own in-house samples for failed matrix as the parent, interference.
criteria surrogates in the apply J-flag if
associated preparatory acceptance criteria
batch, if sufficient are not met.
sample material is For QC samples,
available. If obvious apply Q-flag to
chromatographic specific analyte(s) in
interference with all samples in the
surrogate is present, associated
reanalysis may not be preparatory batch.
necessary.
Confirmation of | All positive Calibration and QC criteria NA Apply J-flag if RFD > Report the higher of NA

Positive
Results
(Second
Column or
Second
Detector)

results must be
confirmed (in
Method 8081A
exclude
toxaphene and
technical
chlordane, in
Method 8015B
exclude GRO,
DRO, and
residual range

organics (RRO)).

same as for initial or primary
column analysis. Results
between primary and
second column RPD < 40%.

40% or Q-flag if
sample is not
confirmed. Discuss in
the case narrative.

two confirmed resuits
unless overlapping
peaks are causing
erroneously high
results, then report the
non- affected result
and document in the
case narrative.
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Date: 8/27/14
Date: 8/29/14

Method Validated: _8015B (TPH-DRO) SDG#:280-58001-1

Matrix: Groundwater

Initial Review by:  J. Hartness
Senior Review by: D. Knaub

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Results NA NA NA Apply J-flag to all No targets detected between
Reported results LOD and LOQ
Between LOD between LOD and
and LOQ LOQ.
Validator flags: If
using AFCEE; Apply
“F" flag
QC Blanks Trip Blank —one | NA NA Associated samples No equipment blank collected
(Trip Blanks, per cooler less than 5x the blank for TPH-DRO
Equipment containing value (10x for
Blanks, and samples for common lab
Field Blanks) volatile contaminants) are
parameters qualified as estimated
Equipment Blank and flagged “B”
— as needed
Field Blank — as
needed

DoD Quality Systerms Manual — Version 4.2 Final

Page 7 of 7

ED_005025_00020246-00071




Method Validated: 6010

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Initial Review by:

Senior Review by: D. Knaub

J. Hartnhess

Date: 8/27/14
Date: 8/29/14

SDG#:280-58001-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE NotesiFlags
Demonstrate Prior to using QC acceptance criteria Recalculate results; Not applicable (NA) This is a Ok
Acceptable any test method published by DoD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.q.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Instrument At initial set-up IDL shall be < Limit of NA NA p. 237 6/11/13
Detection Limit | and after Detection (LOD)
(IDL) Study significant
change in
instrument type,
personnel, test
method, or
sample matrix
Container, All field samples | Water: 500 ml Poly, HNO3 NA Samples analyzed Use professional Collection date: 7/16/14
Preservation, to pH < 2, Cool to 6°C, outside of holding time judgment to determine | Prep; 7/28/14
and Holding Soil: 4 oz glass or poly jar, or received unpreserved | effect of improper Analysis date: 8/06/14
Time Coolto 6°C are qualified as container

180 days to analysis

estimated and flagged
“J" or “UJ”

Temp: 17.6°C

Received out of temp due to
FED-X shipping delay.

No qualification required
for metals.

DoD Quality Systerms Manual — Version 4.2 Final

Page 1of 6

ED_005025_00020246-00072



Date: 8/27/14
Date: 8/29/14

SDG#:280-58001-1
Matrix: Groundwater

Initial Review by:  J. Hartness
Senior Review by: D. Knaub

Method Validated: 6010

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE NotesiFlags
Initial Daily ICAL prior If more than one calibration | Correct problem then Flagging criteria are not Problem must be p. 247 run log
calibration to sample standard is used, r 20.995. | repeat ICAL. appropriate. corrected. No samples | ICIS analyzed 8/06/2014
(ICAL) for all analysis may be run until ICAL 13:32
analytes has passed. IC analyzed 8/06/2014 13:35

{(minimum one
high standard
and a

and 13:38
ICVH 8/06/2014 13:48

calibration

blank)

Second Source | Once after each Value of second source for Correct problem and Flagging criteria are not Problem must be p. 223 ICVH 280-237882/6
Calibration ICAL, prior to all analytes within £ 10% of | verify second source appropriate. corrected. No samples | 8/6/2014 All OK
Verification beginning true value standard. Rerun ICV. If may be run until p. 224 ICV 280-237882/8,9
(ICV) sample run that fails, correct calibration has been 8/6/2014 All OK

problem and repeat
ICAL.

verified.

p. 226 ICV 280-237882/12
8/6/2014 All OK
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Date: 8/27/14
Date: 8/29/14

Method Validated: _6010 SDG#:280-58001-1

Matrix: Groundwater

Initial Review by:  J. Hartness
Senior Review by: D. Knaub

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE NotesiFlags
Continuing After every 10 All analytes within + 10% of | Correct problem, rerun If reanalysis cannot be Problem must be p. 223 CCV 280-
Calibration field samples true value CCV. If that fails, then performed, data must be | corrected. Results may | 237882/27,39
Verification and at the end of repeat ICAL. Reanalyze | qualified and explained not be reported without | 8/6/2014 All OK
{CCV) the analysis all samples since last in the case narrative. avalid CCV. Flagging | p.224 CCV 280-237882/28
sequence successful calibration Apply Q-flag to all is only appropriate in 8/6/2014 Al OK
verification results for the specific cases where the p. 225 CCV 280-237882/40
analyte(s) of interest in samples cannot be 8/6/2014 Al OK
all samples since the reanalyzed.
last acceptable CCV. p. 226 CCVL 280-237882/30
Validator flags: If using 8/6/2014
AFCEE; Apply “J” flag Ca=112%
only if reanalysis cannot Mn=117%
be performed K=111%
NA=120%
No flag: samples high level
p. 226 CCVL 280-237882/42
8/6/2014
Ca=112%
Mn=117%
K=111%
NA=120%
No flag: samples high level
Low-level Daily, after one- Within + 20% of true value Correct problem, then Flagging criteria are not No samples may be p. 227
calibration point ICAL reanalyze appropriate. analyzed without a All OK
check standard valid low-level
calibration check
standard. Low-level
calibration check
standard should be
less than or equal to
the reporting limit.
Linear dynamic | Every 6 months Within +10% of NA NA p. 245
range or high- - expected value 712112014

level check
standard
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Method Validated: 6010

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Initial Review by:

Senior Review by: D. Knaub

J. Hartnhess

Date: 8/27/14
Date: 8/29/14

SDG#:280-58001-1
Matrix: Groundwater

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE NotesiFlags
Method Blank One per No analytes detected > %% Correct problem, then If reanalysis cannot be Problem must be p.52 & 229
preparatory RL and greater than 1/10 see criteria in box D-1; if | performed, data must be | corrected. Results may | MB-280-235312/1-A
batch the amount measured in required, reprep then qualified and explained not be reported without | Ca = 113J x 5 =565 ug/L

any sample or 1/10 the
regulatory limit (whichever
is greater). Blank result
must not otherwise affect
sample results. For

reanalyze method blank
and all samples
processed with the
contaminated blank.

in the case narrative.
Apply B-flag to all results
for the specific
analyte(s) in all samples
in the associated

a valid method blank.
Flagging is only
appropriate in cases
where samples cannot
be reanalyzed.

Ma = 111J x5 =555 ug/L
Calcium & Sodium was
detected in samples at 5x
greater than MB: No
qualification required

common laboratory preparatory batch See ADR
contaminants, no analytes
detected > RL (see Box D-
1).
Calibration Before beginning | No analytes detected > Correct problem. Apply B-flag to all results p. 228
blank a sample run, LOD Reprep and reanalyze for specific analyte(s) in ICB 280-2337882/29
after every 10 calibration blank. All all samples associated MNa = 130J x 5 = 650 ug/L
samples, and at samples following the with the blank. Sodium was detected in
end of the last acceptable samples at 5x greater than
analysis calibration blank must ICB: No qualification
sequence be reanalyzed required
p. 228
ICB 280-2337882/41
Ma = 114J x5 =570 ug/L
Sodium was detected in
samples at 5x greater than
ICB: No qualification
required
Interference At the beginning | ICS-A Terminate analysis, If corrective action fails, p. 230
check of an analytical Absolute value of locate and correct apply Q-flag to all results ICS-A M & Na »LOD
solutions (ICS- run and every 12 | concentration for all non- problem, reanalyze ICS, | for specific analyte(s) in No qualification- vendor
A and ICS-AB) | hours spiked analytes < LOD reanalyze all samples. all samples associated verified trace impurities

(unless they are a verified
trace impurity from one of
the spiked analytes)

ICS-AB: Within £20% of
expected value

with the ICS.

Validator flags: If using
AFCEE; Apply “M” flag

and samples do not have
Al, Ca, Fe, or Mg at levels >
ics

p. 231

ICS-AB :All OK
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Method Validated: 6010

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Initial Review by:

Senior Review by: D. Knaub

J. Hartnhess

Date: 8/27/14
Date: 8/29/14

SDG#:280-58001-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE NotesiFlags
Laboratory One per QC acceptance criteria Correct problem, then If reanalysis cannot be Problem must be p. 52,235
Control Sample | preparatory specified by DoD, if reprep and reanalyze performed, data must be | corrected. Results may | LCS-280-235312/2-A
(LCS) batch available; see box D-3 and the LCS and all samples | qualified and explained not be reported without | Alf OK
Containing All Appendix G. in the associated in the case narrative. a valid LCS. Flagging See ADR
Analytes to be preparatory batch for Apply Q-flag to specific is only appropriate in
Reported failed analytes, if analyte(s) in all samples | cases where the
sufficient sample in the associated samples cannot be
material is available preparatory batch reanalyzed.
(see full explanation in Validator flags: If using
Appendix G) AFCEE; Apply “J” flag
Matrix Spike One per For matrix evaluation, use Examine the project- For the specific For matrix evaluation p. 53-54, 232
(MS) preparatory QC acceptance criteria specific DQOs. If the analyte(s) in the parent only. If MS results are ST012-W11-WG-0714
batch per matrix | specified by DoD for LCS. matrix spike falls outside | sample, apply J- flag if outside the LCS limits, | all ok
(see box D-7) of DoD criteria, acceptance criteria are the data shall be
additional quality control | not met. evaluated to determine | See ADR
test (dilution test and the source of
post-digestion spike Validator flags: If using difference and to
addition) are required to | AFCEE; Apply “M” flag determine if there is a
evaluate matrix effects. matrix effect or
analytical error.
Matrix Spike One per MSD: For matrix evaluation Examine the project- For the specific The data shall be Pg. 53-54
Duplicate preparatory use QC acceptance criteria | specific DQOs. Contact analyte(s) in the parent evaluated to determine | ST012-W11-WG-0714
(MSD) batch per matrix | specified by DoD for LCS the client as to sample, apply J- flag if the source of RPDs are ok
(see Box D-7) additional measures to acceptance criteria are difference.
MSD RPD < 20% be taken. not met. Validator flags: See ADR
If using AFCEE; Apply
“‘M” flag
Dilution test Once per Five-fold dilution must Perform post- Flagging criteria Only applicable for Pg. 54, 236
preparatory agree within = 10% of the digestion spike are not samples with ST012-W11-WG-0714
batch original measurement addition. appropriate. concentrations > 50 OK
x LOQ.
Post digestion When dilution Recovery within 75-125% of | Run  all  associated | For specific analyte(s) in | Spike addition should Pg. 53, 234
spike addition test fails or (see Table B-1) samples in the | the parent sample, apply | produce a Ca=70%
analyte preparatory batch by | J-flag of acceptance concentration of 10 - Mn = 11%
concentration for method of standard | criteria are not met. 100 x LOQ No qualification: sample

all samples < 50
xLOQ

additions (MSA) or see
flagging criteria.

result is greater than 4x
spike amount
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Method Validated: 6010

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Initial Review by:

J. Hartness
Senior Review by: D. Knaub

Date: 8/27/14
Date: 8/29/14

SDG#:280-58001-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE NotesiFlags
Method of When matrix NA NA NA Document use of MBA | NA
standard interference is in the case narrative.
additions (MSA) | suspected
Field Duplicate Project specified | RPD 20% Qualify samples For the specific No field dups analyzed for
— 1 dup for every analyte(s) in the parent metals
10 samples & dup samples, apply J-
flag if acceptance
criteria are not met.
Resuits NA NA NA Apply J-flag to all results Results reported between
Reported between DL and LOQ. MDL and RL flagged “F” for
Between LOD AFCEE.
and LOQ Validator flags: If using
AFCEE; Apply “F” flag
QC Blanks Equipment Blank | NA NA Associated samples less No EB blanks
{Equipment — as needed than 5x the blank value
Blanks, and Field Blank — as are qualified as
Field Blanks) needed estimated and flagged
“B”.
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Date: 8/26/14
Date: 8/29/14

Method Validated: _9056A Initial Review by:  J. Hartness

Senior Review by: D. Knaub

SDG#:_280-58001-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 3056)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate results; Not applicable (NA) This is a ok
Acceptable any test method published by DaoD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.1). check sample (e.q.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Limit of At initial set-up See 40 CFR 1368. MDL Run MDL / LOD NA Samples cannot be Pg. 1209-1212
Detection and verification checks must verification check at analyzed without a 6/16/2013
Determination subsequently produce a signal at least 3 higher level and set valid MDL.
and Verification | once per 12 times the instrument's noise | MDL higher or
(LOD) Study month period,; level. reconduct MDL study
otherwise (see box D-13).
quarterly LOD
verification
checks shall be
performed (see
box D-13)
Limit of At initial set-up Within calibration range Re-run LOQ NA Samples cannot be MRL check: Level 4
Quantitation and including low standard; analyzed without a Package
Establishment subsequently within method precision and valid LOQ Pg. 1208 (8/05/14) = OK
and Verification | once per 12 accuracy.
(LOQ) Study month period;
otherwise
quarterly LOQ
verification
checks shall be
performed (see
box D-14)
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Method Validated: 9056A

Initial Review by:

J. Hartnhess

Senior Review by: D. Knaub

Date: 8/26/14
Date: 8/29/14

COMMON ANIONS ANALYSIS (METHOD 39056)

SDG#:_280-58001-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Retention Time | At method set-up | RT width is * 3 times NA NA OK
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 24-hour
Calculated for {e.g., column study.
Each Analyte change)
and Surrogate
Container, All field samples | 500 ml poly, Cool to NA Samples analyzed Use professional Collected: 7/16/14
Preservation, 4°C outside of holding judgment to determine | Temp: 17.6°C
and Holding Nitrate — 48 hours time or received effect of improper Received out of temp due to
Time Nitrite, sulfate, chloride — unpreserved are container FED-X shipping delay.
28 days qualified as estimated No qualification required
and flagged “J” or for anions.
W
Analyzed: 8/05/14, 8/06/14
Ortho-phasphais out of
hold - Flag results “J/i4”
ICAL for All Initial calibration R =0.995 Correct problem then Flagging criteria are Problem must be Pg. 1216-1273 raw data
Analytes prior to sample repeat initial calibration. not appropriate. corrected. No samples | Pg1265 Level IV Package
(Minimum analysis may be run until ICAL Pg 1419 Inst:
Three has passed. WC_lonChrom10 -7/24/14

Standards and
One Calibration
Blank)

OK

Pg 1418 Inst:
WC_lonChrom?7 - 6/3/14
OK

Second Source

Once after each

Value of second source for

Correct problem and

Flagging criteria are

Problem must be

Pg. 1199-1201 Level 4

Calibration initial calibration all analytes within £ 10% of | verify second source not appropriate. corrected. No samples | Package
Verification expected value (initial standard. Rerun second may be run until 8/05/14
source) source verification. If calibration has been OK
that fails, correct verified.
problem and repeat
initial calibration.
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Date: 8/26/14
Date: 8/29/14

SDG#:_280-58001-1
Matrix: Groundwater

Method Validated: _9056A Initial Review by:  J. Hartness

Senior Review by: D. Knaub

COMMON ANIONS ANALYSIS (METHOD 39056)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Retention Time | Once per ICAL Position shall be set using NA NA ICAL
Window and at the the midpoint standard of the Pg. 1216-1273 raw data
Position beginning of the calibration curve or the OK
Establishment analytical shift value in the CCV run at the CCVs
for Each beginning of the analytical Pg 1274
Analyte and shift. Ok
Surrogate
Midrange After every 10 All analytes within Correct problem then Apply Q-flag to all No samples may be Pg. 1199-1201 Level 4
Continuing field samples established retention time repeat CCV. If that fails, | results for the specific | analyzed until the Package
Calibration and at end of the | windows and within * 10% then repeat ICAL. analyte(s) in all problem has been 8/05/14-8/06/14
Verification analysis of true value Reanalyze all samples samples since the corrected. OK
{(CCV) sequence. since last successful last acceptable
calibration verification. calibration
verification, if .
reanalysis is not
possible.
Method Blank One per No analytes detected > % Correct problem, then Lab: Apply B-flag Pg 60,63,66,1202
preparatory RL. See box D-1. see criteria in box D-1;if | to all results for All MBs = ND
batch required, reprep then the specific
reanalyze method blank analyte(s) in all Pg 1199-1201: CCBs
and all samples samples in the Pg 1200; Chiloride in CCB
processed with the associated 19:01: 0.315 mg/L — no flag;
contaminated blank. preparatory batch. samples >5x blank amount
Validator;  Apply
“B” flag if result is See ADR
less than  5x
method blank.
DoD Quality Systerms Manual — Version 4.2 Final Page 3 of 5
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Method Validated: 9056A

Initial Review by:

J. Hartnhess

Senior Review by: D. Knaub

Date: 8/26/14
Date: 8/29/14

COMMON ANIONS ANALYSIS (METHOD 39056)

SDG#:_280-58001-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Laboratory One LCS per Use laboratory in-house Correct problem, then if corrective action Pg 60,63,67,1206-1207
Control Sample | preparatory LCS acceptance criteria reprep and reanalyze fails apply J-flag to LCS/LCSD = 0K
(LCS) batch (not to exceed 20%).See the LCS and all samples | specific analyte(s) in
Containing All Box D-3. in the associated all samples in the
Analytes preparatory batch for associated See ADR
Required to be failed analytes, if preparatory batch
Reported, sufficient sample
Including material is available
Surrogates (see full explanation in
Appendix G)
Matrix Spike One MS per For matrix evaluation, use Examine the project- For the specific For matrix evaluation Pg 61,64,68, 1203-1204
(MS) preparatory laboratory in-house LCS specific 000s. Contact analyte(s) in the only. If MS results are ST012-W30-WG-0714
batch per matrix | acceptance criteria {not to the client as to parent sample, apply | outside the LCS limits, | CI: 63/59%
(see box D- 7) exceed 20%). additional measures to J- flag if acceptance the data shall be No flag: sample results >4x
be taken, criteria are not met. evaluated to determine | spike amount
the source of 8T012-W11-WG-0714
If using AFCEE; difference and to Be: 115/116%
Apply “M” flag determine if there is a Flag “J” for possible high

matrix effect or bias.

analytical error.
Matrix Spike One per RPD <15% (between MS Examine the project- For the specific The data shall be RPDs = ok
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
{(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.

If using AFCEE;
Apply “M” flag

Field Duplicate

Project specified
— 1 dup for every
10 samples

RPD <10%

Qualify sample

For the specific
analyte(s) in the
parent & dup
samples, apply J- flag
if acceptance criteria
are not met.

No field duplicate collected
Pg, 62, 65, 69, 1205 Lab Dup
ST012-W11-WG-0714

8504 = 17% flag “J”
ST012-W30-WG-0714= OK

DoD Quality Systerms Manual — Version 4.2 Final
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Initial Review by:  J. Hartness Date: 8/26/14
Senior Review by: D. Knaub Date: 8/29/14

SDG#:_280-58001-1
Matrix: Groundwater

Method Validated: 9056A

COMMON ANIONS ANALYSIS (METHOD 39056)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Results NA NA NA Apply J-flag to all No detections between LOD
Reported results and LOQ
Between LOD between LOD and
and LOQ LOQ.
Validator flags: If
using AFCEE; Apply
“F" flag
QC Blanks Equipment Blank | NA NA Associated samples Not collected
(Equipment — as needed less than 5x the blank
Blanks and Field Blank — as value (10x for
Field Blanks) needed common lab
contaminants) are
qualified as estimated
and flagged “B”.

DoD Quality Systerms Manual — Version 4.2 Final
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Data Evaluation Narrative

AMEC Project: Former Williams AFB

AMEC Project Number: 9101110001.5300.5301
Site: ST012 - Enhanced Bioremediation Field Test
Sampling Event: September 2014

Matrix: Groundwater

SDG: 280-59565-1

1.0 INTRODUCTION

A data quality evaluation (DQE) was performed on the data reported for the Enhanced
Bioremediation field test conducted at Site ST012 in September 2014, at the former Williams Air
Force Base (AFB), Mesa, Arizona. The following sections provide summary discussions of the
required data qualifications for each site and analytical methods for samples collected at the
former WAFB. Data validation was conducted on 100% of the primary samples and field quality
control samples (trip blanks, rinsate blanks, sample duplicates, and matrix spike/matrix spike
duplicate [MS/MSD] samples). A Level Il (Step lIB) data validation was performed using
supplemental checklists to review the following quality control elements: laboratory case
narrative, sample documentation, chain-of-custody, holding time protocols, method-specific
calibration information, mass tunes, method blank results, laboratory control sample (LCS)
results, surrogate recoveries (where applicable), MS/MSD recoveries and relative percent
differences (RPDs), field duplicate RPDs, trip and equipment/rinsate blanks, method-specific
QC elements (such as interelement check standards (ICS), serial dilutions, post digestion
spikes (PDS), column breakdown, etc.), method sensitivity, and completeness. The Level llI
DQE checklists are attached to this narrative.

Data were reviewed using precision and accuracy control limits presented in The Department of
Defense (DoD) Quality Systems Manual (QSM) Version 4.2 (DoD, 2010). DQE data
qualifications were applied if necessary in accordance with procedures in Air Force Center for
Environmental Excellence (AFCEE) Quality Assurance Project Plan (QAPP), Version 4.0.01
(AFCEE, 2005), the method, and professional judgment using the following qualifiers:

J = The reported concentration is considered an estimated value due to discrepancies in
meeting certain analyte-specific quality control criteria.

F = The reported concentration is between the limit of quantitation/reporting limit (LOQ/RL)
and method detection limit (MDL) and is considered an estimated value

UJ = The target compound was not detected and the reporting limit is considered imprecise
due to discrepancies in meeting certain analyte-specific quality control criteria.

B = The result may be biased high or a false positive based on blank data.

M= The reported concentration is estimated due to matrix effects.

R = The data are considered unusable due to discrepancies in meeting certain quality
control criteria and may not be used in decision making.

Former Williams AFB, Mesa, Arizona 10f8 QOctober 2014
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Data Evaluation Narrative - SDG: 280-59565-1

2.0 DELIVERABLES

The data packages as submitted to AMEC Environment and Infrastructure, Inc. (AMEC) are
complete as stipulated in the Draft Uniform Federal Policy Quality Assurance Project Plan (UFP-
QAPP) for Site ST012 Enhanced Bioremediation Field Test Plan (AMEC, 2014), and the
applicable guidelines described in the former Williams AFB Performance Based Remediation
Program QAPP and standard operating procedures (SOPs) (collectively referred to as the
QAPP/SOP [AMEC, 2012]) for U.S. States Environmental Protection Agency (EPA) Methods
SW8260B, SW8015B, SWI056A, and SW6010C.

3.0 SAMPLE INTEGRITY

Samples within this sample delivery group (SDG) collected from ST012 were submitted to
TestAmerica Laboratories (TAL) in Denver, Colorado for select volatile organic compounds
(VOCs) analysis by USEPA Method SW8260B, total petroleum hydrocarbons-gasoline range
organics (TPH-GRO) and diesel range organics (TPH-DRO) by Method SW8015B, anions by
Method SW9056A and select metals by Method SW6010C.

Based on the information provided on the cooler receipt forms, samples arrived at the laboratory
within the recommended temperature and preservation requirements. Completed Chain-of-
Custody (COC) documents are included in the data package.

4.0 SAMPLE IDENTIFICATION

This SDG contains the following water and quality control (QC) samples:

Site: ST012 QC Samples
STO12-W11-WG-090214 ST012-DUP01-090214

TB01-080214
ST012-EB01-090214

These samples were collected on 2 September 2014. Sample ST012-DUP01-090214 is a field
duplicate of sample ST012-W11-W(G-090214.

5.0 SAMPLE QUALIFICATION

Only those components that required qualification of the data are presented in this narrative. All
Level lll components were within the DoD QSM QC limits, with the following exceptions:

Constituents were present in the associated blanks and flagged “B”.

e Surrogate recoveries were outside QC limits and results flagged “J”.

 Metals were detected in the Interference Check Solution A (ICSA) (no qualification
required).

+ PDS recoveries were outside QC limits for two metals (no flags applied).

¢ Field and laboratory duplicate precision was outside QC limits and resuilts were flagged

“J".

Results were present between the MDL and 1L.OQ and flagged “F”.

Former Williams AFB, Mesa, Arizona 20f8 QOctober 2014
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Data Evaluation Narrative - SDG: 280-59565-1

6.0 VOCS (SW8260B)

Samples collected from site ST012 were submitted for VOCs by EPA Method SW8260B and
analyzed for site-specific VOC compounds of interest (COls).

A Level lll validation was performed on this method and only those components that exceeded
the QAPP/SOP criteria are presented below. Each of the Level lll components was within the
QAPP/SOP QC criteria; however the following qualification was noted:

» Constituents were present in the associated blanks and flagged “B”.
e Surrogate recoveries were outside QC limits and results flagged “J”.
¢ Results were present between the MDL and RL and flagged “F”.

6.1 Receipt Condition

The samples were received out of temperature requirements and qualified as estimated (J/UJ)
with a possible low bias. See Section 3.0 Sample Integrity for details.

6.2 Method Blank

The method blank for this SDG contained methylene chioride (0.1.01 J micrograms per liter
[ug/L]). Any associated sample with results less than 5x (10x for common contaminants) the
method blank results were considered as possibly biased high or false positive and flagged “B”.
The 5x/10x rule was applied to the raw response in the sample prior to dilution and sample
volume calculations.

Action: The methylene chloride results in each of the samples in this SDG were qualified
as estimated with a possible high bias and flagged “B”.

6.3 Surrogate Recoveries

Surrogate 1,2-dichloroethane-d4 recovered above the QC limits in sample ST012-W11-WG-
090214. No qualification is required if the samples were diluted or the surrogate recoveries were
high and the sample results were non-detect.

Action: The detected benzene and toluene results in sample ST012-W11-WG-080214 were
qualified as estimated with a possible high bias and flagged “J”.

6.4 Equipment Blank and Trip Blank

The equipment blank and trip blank samples in this SDG contained methylene chioride at 0.37 J
ug/l and 0.52 ug/L, respectively. Any associated sample with results less than 5x (10x for
common contaminants) the blank results were considered as possibly biased high or false positive
and flagged “B”.

Former Williams AFB, Mesa, Arizona 30f8 QOctober 2014
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Data Evaluation Narrative - SDG: 280-59565-1

Action: The methylene chloride results for the equipment and trip blank samples were
qualified as possibly biased high due fto method blank contamination; therefore, no
additional qualification was necessary.

6.5 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of VOCs by USEPA Method SW 8260B except where dilutions were required to place
the constituent within the calibration range. Dilutions were required. The laboratory indicated a
dilution with a “D” qualifier which was subsequently removed during the validation process.

Any result reported between the LOQ and MDL is considered a quantitative estimate. The results
reported between the RL and MDL are presented in the attached data report.

Action: The associated results reported between the LOQ and MDL were qualified as
estimated and flagged “F” unless overridden by other QC criteria.

7.0 TPH-GRO (8015B)

Samples collected from Site ST012 were submitted for TPH-GRO analysis by EPA Method
SW8015B. A Level lll validation was performed on this method and only those components that
exceeded the program document QAPP/SOP criteria are presented below. Qualification was
required for the following:

e Surrogate recoveries were outside QC limits (no flags applied).
7.1 Surrogate Recoveries

Surrogate a,a,a-trifluorotoluene recovered above the QC limits in samples ST012-W11-WG-
090214 and ST012-DUP01-W(G-090214. No qualification is required if the samples were diluted
or the surrogate recoveries were high and the sample results were non-detect.

Action: No qualification was required because the samples were diluted.
7.2 Limits of Quantitation

The LOQ as specified in the QAPP/SOP (AMEC, 2012) was met for samples submitted for the
analysis of TPH-GRO by EPA Method SW8015B except where dilutions were required to place
the constituent within the calibration range. Samples reported with this SDG required dilution
due to high levels of TPH-GRO. The laboratory indicated a dilution with a “D” qualifier which was
subsequently removed during the validation process.

8.0 TPH-DRO (8015B)

Samples collected from Site ST012 were submitted for TPH-DRO analysis by EPA Method
SW8015B. A Level lll validation was performed on this method and each of the components met
the program document QAPP/SOP criteria. It should be noted that the laboratory placed an “M”
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Data Evaluation Narrative - SDG: 280-59565-1

qualifier on any result that was manually integrated. The “M’ qualifier was subsequently
removed during the data validation process.

8.1 Limits of Quantitation
The LOQ as specified in the QAPP/SOP (AMEC, 2012) was met for samples submitted for the

analysis of TPH-DRO by EPA Method SW8015B. Dilutions were not required for TPH-DRO.

9.0 ANIONS (SW9056A)

Samples collected from site ST012 were submitted for Anions by Method SW9056A. A Level llI
validation was performed on this method and only those components that exceeded the
QAPP/SOP criteria are presented below. Each of the Level [ll components was within the
QAPP/SOP QC criteria except for the following:

+ Field duplicate precision was outside QC limits and results were flagged “J”.
9.1 Field Duplicates

One duplicate pair was collected and analyzed for anions: ST012-DUP01-090214/ST012-W11-
WG-090214. The relative percent difference (RPD) between the parent and duplicate was
exceeded for bromide. Positive sample results above the LOQ were qualified.

Action: The bromide results for samples ST012-W11-WG-090214 and ST012-DUPO1-
090214 were qualified as estimated and flagged “J”.

9.2 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of Anions by USEPA Method SW 9056A with the exception of analytes that required
dilution. Both samples in this SDG required dilution for chloride resulting in elevated LOQs. The
laboratory indicated a dilution with a “D” qualifier which was subsequently removed during the
validation process.

10.0 METALS (SW6010C)

Samples collected from Site ST012 were submitted for the major metal cations by EPA Method
SW6010C. Samples were analyzed for calcium, iron, magnesium, manganese, potassium, and
sodium. A Level lll validation was performed on this method and only those components that
exceeded the SAP/TAL SOP criteria are presented below. The following components exceeded
the QC criteria or were noted:

¢ Constituents were present in the associated blanks and flagged “B” (no flags applied).

e Metals were detected in the Interference Check Solution A (ICSA) (no qualification
required).

e PDS recoveries were outside QC limits for two metals (no flags applied).
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Data Evaluation Narrative - SDG: 280-59565-1
e Results were present between the MDL and L.OQ and flagged “F".
10.1 Continuing Calibration Blanks

Two CCBs showed the presence of low levels of magnesium (0.250 J pg/L and 0.280 ug/L).
Associated sample results less than 5x the blank value were qualified as estimated and flagged
HB”-

Action: No qualification was required because the associated manganese results in the
samples were greater than 5 x the blank value.

10.2 Interference Check Solution A (ICSA)

Manganese was detected in the ICSA solution associated with prep batch 280-241934. The
vendor verified that the ICSA contained these trace impurities.

Action: No qualification is required for impurities verified by the vendor.
10.3 Post Digestion Spike

The laboratory performed a PDS on sample ST012-W11-W(G-090214 and the recovery for
calcium and manganese in sample recovered below the QC limit. No qualification is required if
the recoveries were high and the samples were non-detect or the analyte was present in the
sample at concentrations greater than 4x the spike amount.

Action: No qualification was required for calcium and manganese results in sample
ST012-W11-WG-090214 because the metals were present in the sample at greater than 4x
the spike amount.

10.4 Limits of Quantitation
The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the

analysis of metals by USEPA Method SW6010C except where dilutions were required to place
the constituent concentration within the calibration range. No Dilutions were required.

11.0 OVERALL SITE EVALUATION AND PROFESSIONAL JUDGMENT

Edits to the DQE qualifiers by professional judgment were not required.

12.0 SUMMARY OF DATA QUALITY INDICATORS

This section provides an assessment of the data based on project data quality indicators (DQls)
described on QAPP Worksheet #37 of the Program Document QAPP/SOP (AMEC, 2012). The
DQIls consist of precision, accuracy, representativeness, comparability, completeness, and
sensitivity.
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Data Evaluation Narrative - SDG: 280-59565-1
12.1 Precision

An assessment of precision of analytical data is accomplished via review of field duplicate and
MS/MSD analyses. Field duplicate and MS/MSD analyses are used to assess field variability,
which includes sample collection/handling as well as matrix homogeneity. Precision is
expressed as the relative percent difference (RPD) between results for duplicate pairs.

Field duplicate sample samples were submitted and the RPD was exceeded for bromide and
the associated results are considered estimated. However estimated data is usable; therefore,
impacts to DQOs are minimal. An MS/MSD was performed on a project sample for metals and
the RPDs were within QC limits. Precision for TPH-GRO, TPH-DRO, and anions was evaluated
through the analysis of the LCS/LCSD and the RPDs were compliant with the QAPP/SOP.
Even though two bromine results were qualified as estimated, the overall method and sample
matrix precision are acceptable and achieve project objectives.

12.2 Accuracy (Bias)

An assessment of accuracy of analviical data is accomplished via evaluation of the spike
recoveries in the MS/MSD, LCS, post digestion spike samples, and surrogate spike compounds,
in addition to calibration criteria. Accuracy is expressed as percent recovery. Accuracy data
were compliant with the QAPP/SOP with the exception of TPH-GRO and VOC surrogates. The
DQE resulted in the qualification of 2 VOC results as estimated in one sample. Estimated data
is usable data and all remaining accuracy data for the other anions, VOCs, TPH-GRO, TPH-
DRO, and metals were within QC limits or did not require qualification. Therefore, the data
results indicate method and matrix accuracy is acceptable to achieve project objectives.

12.3 Representativeness

Representativeness for the analytical data is determined through evaluation of the associated
blank data and evaluation of appropriate sample handling procedures. All samples were
properly stored and preserved in the field and at TestAmerica. Method, trip, and equipment
blanks were acceptable with the exception of methylene chloride. Blank contamination resulted
in qualification of the associated sample data. Based on historical results and the low-level
concentrations qualified, the impacts to project DQOs were minimal; therefore, the analytical
results indicate sample data are representative of the Site conditions.

12.4 Comparability

Comparability addresses the confidence with which one data set can be compared to another.
Use of appropriate sampling methods, COC procedures, and EPA-approved analytical methods,
as well as adherence to strict QA/QC procedures, provide the basis for uniformity in sample
collection and analysis. Analytical data were generated by TestAmerica using standard
reporting units of micrograms per liter for VOCs, TPH-GRO, and metals and milligrams per liter
for TPH-DRO and anions. In addition, sample collection and analytical method protocols were
implemented in accordance with approved, documented procedures. Analytical data are
determined to be comparable to previous Site results.
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Data Evaluation Narrative - SDG: 280-59565-1
12.5 Completeness

Completeness of the field sampling activities were assessed in terms of the actual number and
type of sample results received from the field and laboratory, as compared with the planned
number and type of sample results. All samples planned were collected which meets a field
completeness of 100%.

Analytical completeness of data is a measure of the number of valid project-specific data results
obtained in comparison to the total number of data results projected to achieve project DQOs.
Valid data are defined as data that meet the project-specific DQOs. No data were rejected as a
result of the data validation; however, some of the results were qualified as estimated.
Estimated data is usable data. The completeness goals met the 90 percent goal for field and
laboratory data expected for this project.

12.6 Sensitivity

Analytical methods and RLs were implemented in accordance with the QAPP/SOP and EPA
promulgated methodologies. Method RlLs were achieved for the event except when sample
dilutions were required to bring target compounds within the linear range of the instrument
calibration. As previously mentioned, the samples within this SDG required dilutions for VOCs,
TPH-GRO, and chloride to place the results within the calibration range. These include
modified RLs for selected detections; therefore, sensitivity requirements were met for non-
diluted constituents.

12.7 Usability Summary
The data generated during the September 2014 sampling event were usable with qualifications

with respect to project DQOs. The DQOs for the Enhanced Bioremediation Field Test is to
produce data to support design of anaerobic methods for the ST012 remedy if selected.
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Flagged Data Reports
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Clignt:  AMEC Environment & Infrastrustuns, Inc.

Client Sample

Lab Sample i 2RO-59565-1

BTH2-WT-WEQ0214

Job Number:

Date

Analytical Data

2B0-5B565-1

Sampled, 090272014 1340

Cliert Matrbo Water Prate Received: 0002014 0945
SRE0B Volatile Organic Compounds {GGMS)
Analvsis Method: B2B0B Analysis Batchy 2BO-Z42744 tnsirument D] WMS G2
Prep Method: 50308 Prep Balohe ik tab Fike 1k G2_BMOD
Difution; 1.0 tnitial WistghtNVodome: 2 mi.
Analysis Date: DBATHEO 0033 Final WeaightVolume: 20 mi
Prep Diate: QOPHE04 0033
Aralyle Fesult {ugil) DL LOG
1.2-Dichioroethans 4.460 0,13 1.0
Berzgng 45 .18 1.0
Methyleng Chioride 1.4 .32 50
Maphthalens 43 0.22 1.4
Tolugne 1.2 s 017 1.0
Trichloroethens (TCE) 0.20 ug 0.16 1
Trichlorofiuoromethane .80 8 {1.28 2.0
Burrpgate SRer Quialifter Acreplance Limits
1,2-Dlohlorosthane-d4 (Sum) 130 o P 70120
4-Fromofucrobenzene (B} (hi & TE - 1EG
Lifyromofivnremethans {(Sum) 107 881158
Toluene-d& (Surr} 112 85 - 124

Testfunerisy Denver
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Client: AMEC Environment & Infrastructure, Inc.

Client Sample ID: STO12-W11-WG-090214

Analytical Data

Job Number: 280-59565-1

Lab Sample 1D: 280-59565-1 Date Sampled: 09/02/2014 1340
Client Matrix: Water Date Received: 09/03/2014 0945
8260B Volatile Organic Compounds (GC/MS)

Analysis Method: 82608 Analysis Batch: 280-242744 Instrument |D: VMS_G2
Prep Method: 50308 Prep Batch: N/A Lab File 1D: G2_5011.D
Dilution: 10 initial Weight/Volume: 20 mL
Analysis Date: 09/11/2014 0042 Run Type: DL Final Weight/Volume: 20 mL
Prep Date: 09/11/2014 0042 j()\dk ]ttl

(Ol (A
Analyte Result (ug/L) Qualifier DL LOQ
Ethylbenzene 230 ing 1.6 10
m-Xylene & p-Xylene 74 (o} 3.4 20
o-Xylene 4.0 U 1.9 10
Xylenes, Total 74 uig 1.9 20
Surrogate %Rec _Qualifier Acceptance Limits
1,2-Dichioroethane-d4 (Surr) 100 70-120
4-Bromofluorobenzene (Surr) 95 75-120
Dibromofluoromethane (Surr) 96 85-115
Toluene-d8 (Surr) 93 85-120

TestAmerica Denver
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Clhant. AMEC Environment & Infrashuciure, Ing

Analytical Data

Joby Number,  280-56585-1

Client Bample ith STO12-DUPRT-090314
Lab Bample 2E0-B8665-2FD Date Bampled: D8/0R520714 13560
Client Matrbe Water Diate Received: 08/03/2014 0045
B2E0B Yolatile Drganic Compounsds (GLIMB)
Anglysis Method: §2608 Anatysis Baldy 280-242744 bstrument 1D VIS 52
Prep Mathod: 50368 Prap Batoh: A Lab File Ty G2 5012 8
Thilution: (R4 Initial Welght/Volums: 20 mb
Anslysis Tiate: DOM12014 103 Fingt Weight/Volums: 28 ml
Pregi Date OB 1201 03
Anabyte Result fughl) Cindifier {H LOG
1, 2-Lichisrcethang .40 i .43 1.8
Banzensg 44 018 1.0
Medhylene Chloride .55 .32 8.9
Maphthalene 42 §5.22 1.4
Tolusng 12 047 1.0
flialsel 6 130 i Ha6 1% 3
Trichiorofiucromathans (.50 U .29 2.0
Surrogate %Rec Lheadifier Accaplance Limils
1. 2-Dichiorosthane-d4 {Surr) a8 70~ 120
A-Bromofluprobenzens (Bum 88 75120
Uibromefuoromesthang (S} &5 BE - 115
Toluene-td {Surd a5 85 - 120

TestAmerion Denver
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Client: AMEC Environment & Infrastructure, Inc.

Client Sample ID:

Lab Sample ID:
Client Matrix: Water

8T012-DUP01-080214
280-59565-2FD

Analytical Data

Job Number; 280-59565-1

Date Sampled: 09/02/2014 1350
Date Received: 09/03/2014 0945

8260B Volatile Organic Compounds (GC/MS)

TestAmerica Denver

Page 28 of 1387

Analysis Method: 82608 Analysis Batch: 280-242744 Instrument ID: VMS_G2
Prep Method: 50308 Prep Batch: N/A Lab File ID: G2_5013.D
Dilution: 10 Initial Weight/Volume: 20 mL
Analysis Date: 09/11/2014 0123 Run Type: DL Final Weight/Volume: 20 mL
Prep Date: 09/11/2014 0123 Dt
Analyte Result {ug/L) Qualifier DL LOQ
Ethylbenzene 260 Foy 1.6 10
m-Xylene & p-Xylene 86 I 3.4 20
o-Xylene 4.0 U 1.9 10
Xylenes, Total 87 B 1.9 20

o SUgate e %Rec... Qualifier. .. . ... Acceptance Limits e
1,2-Dichloroethane-d4 (Surr) 99 70 -120
4-Bromofluorobenzene (Surr) 99 75-120
Dibromofluoromethane (Surr) 99 85-115
Toluene-d8 (Surr) 98 85-120
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Clent  AMEC Environment & Infrastructure, Inc

Glient Sample 1D BTO12-EBG1-080214
Lab Samypls H 2B0-58565-3E8
Cilient Ratric Viater

Analytical Data

Job Number,  280-50585-%

Digle

Sarnpled: 090202014 1425

Date Received: 0902014 0845

82608 Volatile Organic Compoands {GLME)

Anabysls Method: 82808 Analysis Batoh 280-242744 Instrument 10 VRS G2
Prep Method: SO30H Prap Balcl: S/ Lab File 2 G2_B04.0
DHlution: 1.0 Indtial WeightMolume: 20 mb
Analysis Date: Dot H2014 0143 Fingl WeightVolums: 20 mh
Prep Datz OBT12014 (143 U .

Analyte Result {ug/h) R LOG
1.2-Uichlorosthane Gab 613 i
Banzens 0,860 0.18 1.4
Ethibenzens .20 8.16 1.0
hdethylens Chiotde 0.37 £.32 5.0
m-Xylens & p-Xylens 0.80 Q.34 2.0
Maphthaleng 080 (.22 1.0
o-Xylena .40 {.1% 1.4
Toluene 4.40 {847 1.0
Trichlorosthene (TOE) 0,20 0.18 1.4
Trichloroflucromethane .80 .28 20
Xytenes, Tolal 1.8 0.18 &
Surrogate %Rec Chualifier Aceaptance Lirmits
1,2-Dichisroethans-dd (Sur) 1 RS '
4-Bromofiuorobenzene (Sur) 87 5 - 120
Dibromofluosrometians (Surn 23 B 118

Tolusria-d8 (B 93 85 - 130

Testhmerica Danver

Page 29 of 1387
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{ent AMEC Environment & infrastructure, ing

Chignt Sample i3

TBO1-H88214

Analytical Data

Job Nurmber 280-58508-1

Lab Sample I 2BO-5H565-4TR Date Sampled: 08212044 0800
Clisnt Malrig Water Plate Hecelvad: 09/03/2044 (1545
82808 Volatile Organic Compounids (GLMS)

Analysis Method: 82608 Anlysis Batoh; B0-243744 nstrumant 1 WIS 132
Frap Method: K308 Prep Baich: A Lab Fils 1B 52 _B0IR L
{aletion: 1.3 Initial Vemight/Veolime: 20 mb
Anatysis Dale Q124 U203 Final WeightVolume: 20 mb
Prep Date: Q912014 0203
Analyie Result {ugil) DL LOG
. 040 0,13 1.0
Banzensg 320 016 1.0
Ethyibenzens 0.20 j 0.18 1.0
Methylene Chioride 0.52 AF 0,33 54
m-Xylene & p-Xylene .80 i 0.34 28
Naphthalene 0.80 Yoo 422 L
o-Rylene (.40 U .18 1.8
Toluens .44 U 017 1.0
Trichiorosthene (TOE} 3.20 U .16 1.8
Trichlomfumramathans .86 U 029 2.4
Aytenes, Tolal 1.8 9 018 2.0
Surrogale pate Cyualifier Anceplance Limils
1. 2-Dichiorpethana-dd (Sum g9 70120
A-Bromofiuarchenzene (Sum S5 8130
Dibromofiuntormethans (Sum) B4 BB 118
Tolene-08 (Sur) 41 BE - 120

TestAmerica Denver
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ED_005025_00020246-00097



Chient AMEC Environmant & Infrastructure, Inc,

Clignt Bampis i

Lady Sample
Client Matebe:

ST WE000214

280-55565-1
Water

Analytical [ata
Job Number: 2B0-58565-1

Date Sampled: 004212014 1340
Date Recelved: 0841312014 0845

80158 GRO Gasoling Range Drganies {GRO)

Analysiz Method  8015B_GRO Analysis Bateh: 2B0-2427 14 Instrusmend VGC G
Prep Method: 50308 Prap Batoh B Lab Fite 13 GUAFRRON O
Oilution: 10 Inilial WeightVohpme: 5 mi
Analysiy Date GRf0G20t4 1781 Final Weight™olume: 5 mi
Prap Date: OoMtE 1731 irjection Vilume 5 mih

R
Analyte Result (ugh. s Dk, LG
Gasoline Range Organics (GRO-08-C10 2700 b 100 250
Surrogate e {aesalifier Accaptancs Limits
#,8,8-1 nffuorctolugng 147 Ery " B2~ 1l

TestAmerica Denver

Page 31 of 1387
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Cliant:  AMEC Emvironment & infrastructure,; Inc,

CHent Sampls 10

Lab Sample I 280-50505-3FD
Chant Malrbt Water

STHI-DUPLT-H803 14

Analvtical Data

Job Number:  280-598685-1

Date Sampled: 09022014 1350
Date Received: 09032014 0045

[0188_GRO Gasoline Range Organics (BRG)

Analysis Method! 80188 _GRO Analysiy Bateh: 2802427144 Instrurment i VGEC G
Frep Method: 50308 Prep Batch: MA Lab File i GOSFOR0Y.D
Esbution: it indtial WeightVoluma: § mk
Anglysis Daten OBIS20Y4 1756 Final WeilghtVolurne: 5 b

Frep Date: Q092014 1756 Injection Volume: 5 bl
Aralyte Fasull {ug/l) Cuunliffer i LG
Gasaline Range Organics {GRO-C6-C10 2800 g Kea ki 250

Surrogate

Ylen Quiglifier

Acceplance Limiis

a8,6-Trifluorotoluens

TestAmerics Denver

ey

82110

Page 12 of 1387
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Analytical Data

Client AMED Environment & infrastructure, Inc, Job Numbser,  280.-53566.1
Client Sampls ID: ET012-W-WG-080314

Lab Sample 1D 2B0-595651 Date Bampled: DH02014 1340
Chient Matrb Waler {ate Recadved: 08/032014 D45

BO1E8_ DRO Dissed Range Organics [DROVGC)

Anabysis Method: BuisE_DRO Analysis Baloh: 2R0-242565 Instrurnent 10 SG0 U
Frap Method: 35160 Frep Batchy 280-241872 il Welght/Volims: 10484 mi
Difution: 1.0 Final Weight/Volums: 1 mi
Anaglysis Date: DW092014 2948 injection Volums: 1wl

Prep Date: BEOH2004 1712 . Rasult Typs: PRIMARY

; ; 5 § o
Analyte Result imgil) AL oo LOQ
iessl Rarge Organics 10 1HCEE] 0.56 gt 603 424
Surragate Yoo Qusiifier Acvaptance Limits
——— 55 i S

Tosthmericg Drnver Page 33 of 1387
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Analytical Data

Client. AMEC Environment & Infrastructure, Inc. Job Number: 280-59565-1
Client Sample ID: $T012-DUP01-090214

Lab Sample ID: 280-59565-2FD Date Sampled: 09/02/2014 1350
Client Matrix; Water Date Received: 09/03/2014 0945

8015B_DRO Diesel Range Organics (DRO) (GC)

Analysis Method: 8015B_DRO Analysis Batch: 280-242565 Instrument |D: SGC_U
Prep Method: 3510C Prep Batch: 280-241872 Initial Weight/Volume: 10565.9 mL
Dilution; 1.0 Final Weight/Volume: 1 mb
Analysis Date: 09/09/2014 2120 Injection Volume: 1 ul
Prep Date: 09/04/2014 1712 'bwi( Result Type: PRIMARY
ofolid
Analyte Result (mg/L) Qualifier DL LOQ
Diesel Range Organics [C10-C28] 0.55 P e 0.031 0.24
Surrogate . %Rec Qualifier Acceptance Limits
o-Terphenyl 80 50 -115
TestAmerica Denver Page 34 of 1387
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Client;

Client Sample ID:

AMEC Environment & Infrastructure, Inc.

$T012-W11-WG-030214

Analytical Data

Job Number: 280-59565-1

TestAmerica Denver

Page 35 of 1387

Lab Sample ID: 280-59565-1 Date Sampled: 09/02/2014 1340
Client Matrix: Water Date Received: 09/03/2014 0945
6010C Metals (ICP)

Analysis Method: 6010C Analysis Batch: 280-242265 Instrument 1D: MT_026
Prep Method: 3010A Prep Batch: 280-241934 Lab File ID: 26A090514D.asc
Dilution: 1.0 Initial Weight/Volume: 50 mL
Analysis Date: 09/05/2014. 2059 Final Weight/VVolume: 50 mL
Prep Date: 09/05/2014 0830
Analyte Result (ug/L) Qualifier DL LOQ
Calcium 300000 35 1000
fron 140 22 100
Magnesium 67000 11 500
Sodium 76000 92 5000

= Aralysts-Method: = ~6010C - = e = Ayalysis Batch 280242487~ Instrument | Dy e o T Q2@ e e o
Prep Method: 3010A Prep Batch: 280-241934 Lab File ID: 26c090814.asc
Dilution: 1.0 Initial Weight/Volume: 50 mL
Analysis Date: 09/08/2014 2054 Final Weight/Volume: 50 mL
Prep Date: 08/05/2014 0830 .‘.P\}_-M l["(

ol

Analyte Result (ug/L) Qualifier DL LOQ
Manganese 2000 &L 0.25 10
Potassium 16000 240 3000
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Client: AMEC Environment & Infrastructure, Inc.

Client Sample ID:

$T012-DUP01-090214

Analytical Data

Job Number: 280-59565-1

TestAmerica Denver

Page 36 of 1387

Lab Sample ID: 280-59565-2FD Date Sampled: 09/02/2014 1350
Client Matrix: Water Date Received: 09/03/2014 0945
6010C Metals (ICP)

Analysis Method: 6010C Analysis Batch: 280-242265 Instrument ID: MT_026
Prep Method: 3010A Prep Batch: 280-241934 Lab File ID: 26A090514D.asc
Dilution: 1.0 Initial Weight/Volume: 50 mL
Analysis Date: 09/05/2014 2112 Final Weight/Volume: 50 mL
Prep Date: 09/05/2014 0830
Analyte Result {ug/L) Qualifier DL LOQ
Calcium 310000 35 1000
fron 150 22 100
Magnesium 68000 11 500
Sodium 78000 92 5000
- ~—=Analysis-Methou:-—~6010C~—=——== ==~ =——Anglysis-Batch:= 280242487 —Instrument {Dr — = =~ —MT=026 = ==

Prep Method: 3010A Prep Batch: 280-241934 Lab File ID: 26¢090814.asc
Dilution: 1.0 Initial Weight/Volume: 50 mL
Analysis Date: 09/08/2014 2107 Final Weight/Volume: 50 mL
Prep Date: 09/05/2014 0830 \ .

AT
Analyte Result (ug/L) Qualifier DL LOQ
Manganese 2100 el 0.25 10
Potassium 16000 240 3000
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Client.  AMEC Environrment & Infrastructure, Ine

Analytical Data

Job Number:  280-53565-1

Clhent Sampls

Lab Sample i 280505651

ST WH-WEA80214

General Chamistry

Date Sampled; 0W0R/20414 1340

Clent Mair Water Diate Received: Q9032014 0045
Analyis Result Qual Units B LA D Mathod
Hromite ' P T it 641 G50 T4 g0E6R
Analysis Batoh 280-24 1850 Analysis Date: DN03/2014 1838
Onhophosphate as P {120 U fugh {318 0.50 1.6 GO5EA
Analysis Batdh 280-241648 Anslysis Date: 00/03/2014 1823
Chiloride T80 £ il 1.3 1 80 GOEEA
Analysis Batch: 280-241854 Analysis Dater D/03/2014 1888
Hulfate g.4 migl .23 5.0 1.0 SO564

Analysis Baloh: 280-241650

TestAmerics Danver

Analysis Date: 00012014 {838
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Analytical Data

Client. AMEC Environment & Infrastructure, Inc. Job Number: 280-58565-1

General Chemistry

Client Sample ID: $T012-DUP01-090214
Lab Sample ID: 280-59565-2FD Date Sampled: 09/02/2014 1350
Client Matrix: Water D < of Date Received: 09/03/2014 0945
: {o /‘D f' {
Analyte Result Qual  Units DL LOQ Dil Method
Bromide 1.5 ":‘S" mg/L 0.1 0.50 1.0 9056A
Analysis Batch: 280-241650 Analysis Date: 09/03/2014 1917
Orthophosphate as P 0.20 u mgiL 0.18 0.50 1.0 9056A
Analysis Batch: 280-241649 Analysis Date: 09/03/2014 1917
Chloride 780 B mg/ik 1.3 15 5.0 9056A
Analysis Batch: 280-241650 Analysis Date: 08/03/2014 1937
Sulfate 6.6 mg/L 0.23 5.0 1.0 9056A

Analysis Batch: 280-241650 Analysis Date: 09/03/2014 1917

TestAmerica Denver Page 38 of 1387
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Data Evaluation Narrative - SDG: 280-59565-1

Data Quality Evaluation Checklists
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Date: 10/21/14
Date: 10/27/14

SDG#._280-59565-1
Matrix: Groundwater

Method Validated: _8260B Initial Review by:  D. Knaub

Senior Review by: J. Hartness

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flaggin
QG Check Frequency Cri?eria Action Crﬁgriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; NA This is a Ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specific criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.g.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C). allowed by analyst until
successful
demonstration of
capability is complete.
MDL Study At initial set-up See 40 CFR 136B. MDL Run MDL verification NA Samples cannot be Ok
and verification checks must check at higher level analyzed without a
subsequently produce a signal at least 3 and set MDL higher or valid MDL.
once per 12- times the instrument's noise | reconduct MDL study
month period,; level. (see box D-18)
otherwise
quarterly MDL
verification
checks shall be
performed (see
box D-18)
Tuning Prior to Refer to method for specific | Retune instrument and Flagging criteria are Problem must be p. 217 —219 level IV package
calibration and ion criteria. verify. Rerun affected not appropriate corrected. No samples | VMS_G2, ICAL/ICV, 8/27/14
every 12 hours samples. may be accepted VMS_G2, ICAL/ICV, 9/04/14
during sample without a valid tune. VMS_G2, CCV 9/10/14
analysis All ok
Breakdown Daily prior to Degradation < 20% for DDT | Correct problem then Flagging criteria are No samples shall be NA
Check (DDT analysis of repeat breakdown check | not appropriate run until degradation <
Method 8270C samples 20%. Benzidine and
Only) pentachlorophenol
should be present at
their normal responses
and no peak tailing
should be observed.

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: 8260B

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/21/14
Date: 10/27/14

SDG#._280-59565-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Container, All field samples | 8260 — 40 ml VOA vial NA Samples analyzed Use professional Collection date: 9/02/14
Preservation, HCl to pH < 2, Cool to 4°C outside of holding judgment to determine
and Holding 14 days to analysis time or received effect of improper
Time unpreserved are container Analysis date: 9/10/14

8270 — 1 L Amber glass,
Coclto 4°C

7 days to extraction

40 days to analysis

qualified as estimated
and flagged “J” or
Wy

Temp 6.7 °C

Minimum Five-
Point Initial
Calibration For
All Analytes
(ICAL)

Initial calibration
prior to sample
analysis

Average response factor
(RF) for SPCCs:

VOCs - 0.30 for
Chlorobenzene and 1,1,2,2-
tetrachlorolethane. a 0.1 for
chloromethane, bromoform,
and 1,1-dicbloroethane.
SVOCs - a 0.050.

RSD for RFs for CCCs: The
CCCs are vinyl chloride,
1,1-dichicrethene,
chloroform, 1,2-
dichloropropane, toluene,
and ethylbenzene.

VOCs and SVOCs - 30%
and one option below;
Option 1: RSD for each
analyte < 15%

Option 2: linear least
sguares regression r a
0.995

Option 3: non-linear
regression - coefficient of
determination (COD) e a
0.99 (6 points shall be used
for second order, 7 points
shall be used for third order)

Correct problem then
repeat initial calibration.

Flagging criteria are
not appropriate.

Problem must be
corrected. No samples
may be run until ICAL
has passed.

p. 256
VMS_G2, 8/27/14
All OK

p. 296

VMS_G2, 9/04/14
(short list)

AIIOK

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: _8260B Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 10/21/14
Date: 10/27/14

SDG#._280-59565-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

QC Check

Minimum
Frequency

Acceptance
Criteria

Corrective
Action

Flagging
Criteria

Comments

DQE Notes/Flags

Second Source
Calibration
Verification

Once after each
initial calibration

Value of second source for
all analytes within + 25% of
expected value (initial
source)

Correct problem and
verify second source
standard. Rerun second
source verification. If
that fails, correct
problem and repeat

Flagging criteria are
not appropriate.

Problem must be
corrected. No samples
may be run until
calibration has been
verified.

p. 318, VMS_G2 ICV
280-240780/14 (8/27/14)
p. 325, VMS_G2 ICV (short list)
280-241807/22 (9/04/14)

initial calibration. All OK
Retention Time | Once per ICAL Position shall be set using NA AIlOK
Window the midpoint standard of the
Position initial calibration curve.
Establishment
for Each
Analyte and
Surrogate
Evaluation of With each RRT of each target analyte Correct problem, then All ok
Relative sample in each calibration standard | rerun ICAL.
Retention within = 0.06 RRT units.
Times (RRT)
Calibration Daily, before Average RF for SPCCs: Correct problem, then Apply Q-flag if no NA p. 329, VMS_G2 CCV
Verification sample analysis, | VOCs 0.30 for rerun CV. If that fails, sample material 280-242744/2 (9/10/14)
(CV) and every 12 Chlorobenzene and 1,1,2,2- | repeat initial calibration. | remains and analyte

hours of analysis
time

tetrachlorolethane, 0.1 for
chloromethane, bromoform,
and 1,1-dichloroethane.
SVOCs 0.050.

2. %Difference/Drift for
CCCs: VOCs and SVOCs
<20%D

(Note: D = difference when
using RFs or drift when
using least squares
regression or non-linear
calibration.)

See section 5.5.10 and

DoD clarification box 55.

exceeds criteria.

p. 336, VMS_G2 CCV short list
280-242744/2 (9/10/14)

All COls OK

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: _8260B Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 10/21/14
Date: 10/27/14

SDG#._280-59565-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
internal In all field Retention time + 30 Inspect mass If corrective action Flagging criteria are p. 220 -221
Standards samples and seconds from retention time | spectrometer and GC fails in field samples, not appropriate. ICIS 280-240780/11
Verification standards of the midpoint standard in for malfunctions. apply Q-flag to All ok
the ICAL Reanalysis of samples analytes associated
EICP area within - 50% to + | analyzed while system with the non-
100% of ICAL midpoint was malfunctioning is compliant IS.
standard mandatory. Flagging criteria are
not appropriate for
failed standards.
p.42 MB 280-242744/7
Method Blank One per No analytes detected > Correct problem, then Apply B-flag to all MeCl=1.01x10=10.1 ug/lL
preparatory RL. For common laboratory | see criteria in box D-5. If | results for the specific Flag STO12-W11-WG-
batch contaminants, no analytes required, reprep and analyte(s) in all 090214,
detected > RL. reanalyze method blank | samples in the ST012-DUP01-WG-090214,
and all samples associated ST012-EB01-090214, and
processed with the preparatory batch. TB01-090214 as “Q”
contaminated blank.
LCS One LCS per QC acceptance criteria Correct problem, then if corrective action p.43 LCS 280-242744/6
Containing All preparatory specified by DoD, if reprep and reanalyze fails, applylQ-flag to All OK
Analytes batch available; see box D-7 and the LCS and all samples | specific analyte(s) in
Required to be Appendix DoD-D. in the associated all samples in the
Reported, preparatory batch for associated
including failed analytes, if preparatory batch.
Surrogates sufficient sample
material is available.
(See full explanation in
Appendix DoDID.

DoD Quality Systerms Manual — Version 4.2 Final

Page 4 of 6

ED_005025_00020246-00110




Date: 10/21/14
Date: 10/27/14

SDG#._280-59565-1
Matrix: Groundwater

Method Validated: _8260B Initial Review by:  D. Knaub

Senior Review by: J. Hartness

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Ms One MS per For matrix evaluation, use Examine the project- Lab: For the specific For matrix evaluation No MS/MSD submitted for
preparatory QC acceptance criteria specific DQOs. Contact analyte(s) in the only. If MS results are method 8260B

batch per matrix
(see box D- 15)

specified by DoD for LCS.

the client as to
additional measures to
be taken.

parent sample, apply
J- flag if acceptance
criteria are not met.
Validator flags: If
using AFCEE; Apply
“M” flag

outside the LCS limits,
the data shall be
evaluated to determine
the source of
difference and to
determine if there is a
matrix effect or
analytical error

MSD or Sample | One per RPD < 30% (between MS Examine the project- Lab: For the specific The data shall be NA -See above
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
additional measures to J- flag if acceptance difference.
be taken. criteria are not met.
Validator flags: If
using AFCEE; Apply
“M” flag
Surrogate All field and QC QC acceptance criteria for For QC and field For the specific p. 39
Spike (Analytes | samples LCS published by DoD, if samples, correct analyte(s) in all field ST012-W11-WG-090214
identified in available; otherwise problem, then reprep samples collected DCA = 130 (70-120)

Appendix DoD-
D)

method- specified criteria or
laboratory's own in-house
criteria.

and reanalyze all failed
samples for failed
surrogates in the
associated preparatory
batch, if sufficient
sample material is
available.

from the same site
matrix as the parent,
apply J-flag if
acceptance criteria
are not met.

For QC samples,
apply Q-flag to
specific analyte(s) in
all samples in the
associated
preparatory batch.

Assoc results flagged Q by
the lab qualified as “J4” for
positive results only.

DoD Quality Systerms Manual — Version 4.2 Final
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Date: 10/21/14
Date: 10/27/14

SDG#._280-59565-1
Matrix: Groundwater

Method Validated: _8260B Initial Review by:  D. Knaub

Senior Review by: J. Hartness

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Field Duplicate Project specified | RPD <30% Qualify sample For the specific ST012-W11-WG-090214/

— 1 dup for every

analyte(s) in the

5T012-DUP01-WG-090214

10 samples parent & dup See RPDs below
samples, apply J- flag
if acceptance criteria
are not met.
Results NA NA NA Apply J-flag to all Samples qualified as
Reported results between MDL estimated and AFCEE
Between MDL and LOQ. Validator flagged “F”
and LOQ flags: If using
AFCEE; Apply “F”
flag
QC Blanks (Trip | Trip Blank-one | NA NA Associated samples TB01-090214

DoD Quality Systerms Manual — Version 4.2 Final

Blanks, per cooler less than 5x the blank MeCl = 0.52ug/l. - flagged
Equipment containing value (10x for “B” due to method blank
Blanks, and samples for common lab no qualification required
Field Blanks) VOCs contaminants) are for samples.
Equipment Blank qualified as estimated ST012-EB01-090214
- as needed and flagged “B” MeCl = 0.37ug/. — flagged
Field Blank — as “B” due to method blank —
needed no qualification required
for samples.
ST012-W11-WG-090214 = STO12-DUP0O1-WG-090214 RPD
Benzene 45 44 22.5%
Ethylbenzene 230 260 12.2%
M,p-xylene 74 86 15%
Naphthalene 43 42 2.4%
Toluene 124 1.2 0.0%
Xylenes, total 74 87 16.4%

Page 6 of 6
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Method Validated: _8015B (TPH-GRO) Date: 10/21/14

Date: 10/27/14

SDG#:280-59565-1
Matrix: Groundwater

Initial Review by:  D. Knaub
Senior Review by: J. Hartness

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; Not applicable (NA) This is a ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.qg.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Method At initial set-up See 40 CFR 1368. MDL Run MDL verification NA Samples cannot be ok
Detection Limit | and verification checks must check at higher level analyzed without a
(MDL) Study subsequently produce a signal at least 3 and set MDL higher or valid MDL.
once per 12 times the instrument's noise | reconduct MDL study
month period,; level. (see box D-18).
otherwise
quarterly MDL
verification
checks shall be
performed (see
box 0-18)
Retention Time | At method set-up | RT width is + 3 times NA NA
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 72-hour
Calculated for (e.g., column study.
Each Analyte change)
and Surrogate
Breakdown Daily prior to Degradation < 15% for both | Correct problem then Flagging criteria are No samples shall be NA TPH-GRO
Check (Endrin/ analysis of Endrin and DDT. repeat breakdown not appropriate run until degradation <
DDT Method samples check. 15%.
8081 Only)
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Method Validated: _8015B (TPH-GRO)

Initial Review by:
Senior Review by: J. Hartness

D. Knaub

Date: 10/21/14
Date: 10/27/14

SDG#:280-59565-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Container, All field samples | grRO- Water 40 ml VOA NA Samples analyzed Use professional Collected: 9/02/14
Preservation, vial; HCl to pH < 2, Cool to outside of holding judgment to determine
and Holding Goc’ ' time or received effect of improper Temp=6.7°C
Time unpreserved are container

Soil: (low-level) 5 g in 40 mi
VOA w/H,O or sodium
bisulfate; Cool tc 6°C
(high-level) 5 g in 40 mi
VOA w/methanol, Cool to
6°C, or EnCore® or
equivalent (48 hrs to
preservation)

14 days to analysis

DRO — Water: 1 L Amber
glass, Cool to 6°C

Soil: 4 oz amber glass jar,
Cool to 6°C

Water: 7 days to extraction

Soil: 14 days to extraction
40 days to analysis

qualified as estimated
and flagged “J” or
Wy

Analyzed: 9/09/14
ok
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Method Validated: _8015B (TPH-GRO)

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/21/14
Date: 10/27/14

SDG#:280-59565-1

Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Minimum Five- Initial calibration | One of the options below Correct problem then Flagging criteria are Problem must be p. 397
Point Initial prior to sample (except for Method 8082, repeat initial calibration. | not appropriate. corrected. No samples | Inst VGC_Q
Calibration For | analysis which may only use Option may be run until ICAL 3/12/14
All Analytes 1or2): has passed. OK
(ICAL) Option 1: RSD for each For PCB analysis, a
analyte < 20% mixture of Aroclors
Option 2: linear least 1016 and 1260 is
squares regression: r 2 normally used to
20.995 establish detector
Option 3: non-linear calibration linearity,
regression: coefficient of unless project-specific
determination (COD) r2 data suggest the
20.99 (6 points shall be presence of another
used for second order, 7 Aroclor (e.g., 1232). In
points shall be used for third addition, a mid-fevel or
order) lower standard for
each of the remaining
Aroclors is
analyzed for pattern
recognition and
response factor.
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be p. 426
Calibration initial calibration all analytes within + 20% of | verify second source not appropriate. corrected. No samples | ICV 280-216544/11
Verification expected value (initial standard. Rerun second may be run until 3/12/14
source) source verification. If calibration has been Inst VGC_Q
that fails, correct verified.
problem and repeat
initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA p. 397 ICAL
Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.
Surrogate
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Method Validated: _8015B (TPH-GRO)

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/21/14
Date: 10/27/14

SDG#:280-59565-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Retention Time | Each calibration Analyte within established Correct problem, then Flagging criteria are No sampiles shall be p. 427 ICV
Window verification window reanalyze all samples not appropriate for run without a verified
Verification for standard analyzed since the last initial verification. For | retention time window p. 433,440 CCVs
Each Analyte acceptable retention CCV, apply a Q-flag at the initial
and Surrogate time check. If they fail, to all resulits for verification. For
redo ICAL and reset analytes outside the method 8015, check
retention time window, established window. state methods for use
of modified retention
time markers with
gasoline range
organics (GRO) or
diesel range organics
(DRO).
Calibration ICV: Daily, All analytes within £ 20% of | ICV: Correct problem, ICV: Flagging criteria | If %D for an individual p. 432
Verification before sample expected value from the rerun ICV. If that fails, are not appropriate. analyte is > 20%, no CCVRT 280-242714/4
(Initial [ICV] and | analysis ICAL repeat initial calibration. samples may be 9/09/14
Continuing CCV: After every See section 5.5.10 and CCV: Apply Q-flag to | analyzed until the Inst VGC_Q
[ccv)) 10 field samples box 55. all results for the problem has been
and at the end of specific analyte(s) in corrected. p. 439
the analysis CCV: Correct problem all samples since the CCV 280-242714/19
sequence then repeat CCV and last acceptable 9/09/14
reanalyze all samples calibration Inst VGC_Q
since last successful verification, if .
calibration verification. reanalysis is not
possible.
Method Blank One per No analytes detected > Correct problem, then Apply B-flag to all p. 44
preparatory ¥RL. For common see criteria in box 0-5; if | results for the specific MB 280-242714/5
batch laboratory contaminants, no | required, reprep then analyte(s) in all ND

analytes detected > RL.

reanalyze method blank
and all samples
processed with the
contaminated blank.

samples in the
associated
preparatory batch
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Method Validated: 8015B (TPH-GRO) Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 10/21/14
Date: 10/27/14

SDG#:280-59565-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Laboratory One LCS per QC acceptance criteria Correct problem, then if corrective action p. 44,
Control Sample | preparatory specified by DaD, if reprep and reanalyze fails apply J-flag to LCS/LCSD 280-24214/6,7
(LCS) batch available; see box D-7 and the LCS and all samples | specific analyte(s) in GRO =83, 85
Containing All Appendix DoD-D . in the associated all samples in the OK
Analytes preparatory batch for associated
Required to be failed analytes, if preparatory batch
Reported, sufficient sample
Including material is available
Surrogates (see full explanation in
Appendix DoD D)
Matrix Spike One MS per For matrix evaluation, use Examine the project- Lab: For the specific For matrix evaluation No MS/MSD submitted with
(MS) preparatory QC acceptance criteria specific DQOs. Contact analyte(s) in the only. If MS results are this SDG
batch per matrix | specified by DoD for LCS. the client as to parent sample, apply | outside the LCS limits,
(see box ID- 11) additional measures to J- flag if acceptance the data shall be
be taken, criteria are not met. evaluated to determine
the source of
Validator flags: If difference and to
using AFCEE; Apply determine if there is a
“M” flag matrix effect or
analytical error.
Matrix Spike One per RPD <30% (between MS Examine the project- Lab: For the specific The data shall be No MSD performed with this
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine | SDG
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.
Validator flags: If
using AFCEE; Apply
‘M’ flag
Field Duplicate Project specified | RPD =30% Qualify sample For the specific ST012-W11-WG-090214/
— 1 dup for every analyte(s) in the ST012-DUPO1-WG-090214
10 samples parent & dup
samples, apply J- flag RPD = 3.6%
if acceptance criteria
are not met.
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Method Validated: _8015B (TPH-GRO)

Initial Review by:  D. Knaub
Senior Review by: J. Hartness

Date: 10/21/14
Date: 10/27/14

SDG#:280-59565-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS

8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Surrogate All field and QC QC acceptance criteria for For QC and field For the specific Alternative surrogates | p. 40
Spike (Analytes | samples LCS specified by DoD, if samples, correct analyte(s) in all field are recommended ST012-W11-WG-090214=
ldentified in available; otherwise problem then reprep and | samples collected when there is obvious 147%
Appendix DoD- method- specified criteria or | reanalyze all failed from the same site chromatographic ST012-DUPO1-WG-
D) laboratory's own in-house samples for failed matrix as the parent, interference. 090214=148%
criteria surrogates in the apply J-flag if No flags,; samples diluted
associated preparatory acceptance criteria 10x
batch, if sufficient are not met.
sample material is For QC samples,
available. If obvious apply Q-flag to
chromatographic specific analyte(s) in
interference with all samples in the
surrogate is present, associated
reanalysis may not be preparatory batch.
necessary.
Confirmation of | All positive Calibration and QC criteria NA Apply J-flag if RFD > Report the higher of NA
Positive results must be same as for initial or primary 40% or Q-flag if two confirmed results
Results confirmed (in column analysis. Results sample is not unless overlapping
(Second Method 8081A between primary and confirmed. Discuss in | peaks are causing
Column or exclude second column RPD < 40%. the case narrative. erroneously high
Second toxaphene and results, then report the
Detector) technical non- affected result
chlordane, in and document in the
Method 80158 case narrative.
exclude GRO,
DRO, and
residual range
organics (RRO)).
Results NA NA NA Apply J-flag to all No targets detected between
Reported results LOD and LOQ
Between LOD between LOD and
and LOQ LCQ.
Validator flags: If
using AFCEE; Apply
“F" flag
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Method Validated: _8015B (TPH-GRO) Initial Review by:  D. Knaub Date: 10/21/14 SDG#:280-59565-1
Senior Review by: J. Hartness Date: 10/27/14 Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
QC Blanks Trip Blank —one | NA NA Associated samples TB01-090214
(Trip Blanks, per cooler less than 5x the blank ST012-EB01-090214
Equipment containing value (10x for Not analyzed for GRO
Blanks, and samples for common lab
Field Blanks) volatile contaminants) are
parameters qualified as estimated
Equipment Blank and flagged “B”
—as needed
Field Blank — as
needed
DoD Quality Systerms Manual — Version 4.2 Final Page 7 of 7

ED_005025_00020246-00119



Method Validated: _8015B (TPH-DRO) Date: 10/21/14

Date: 10/27/14

SDG#:280-59565-1
Matrix: Groundwater

Initial Review by:  D. Knaub
Senior Review by: J. Hartness

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; Not applicable (NA) This is a ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.qg.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Method At initial set-up See 40 CFR 1368. MDL Run MDL verification NA Samples cannot be ok
Detection Limit | and verification checks must check at higher level analyzed without a
(MDL) Study subsequently produce a signal at least 3 and set MDL higher or valid MDL.
once per 12 times the instrument's noise | reconduct MDL study
month period,; level. (see box D-18).
otherwise
quarterly MDL
verification
checks shall be
performed (see
box 0-18)
Retention Time | At method set-up | RT width is + 3 times NA NA
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 72-hour
Calculated for (e.g., column study.
Each Analyte change)
and Surrogate
Breakdown Daily prior to Degradation < 15% for both | Correct problem then Flagging criteria are No samples shall be NA TPH-DRO
Check (Endrin/ analysis of Endrin and DDT. repeat breakdown not appropriate run until degradation <
DDT Method samples check. 15%.
8081 Only)
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Method Validated: _8015B (TPH-DRO) Initial Review by:  D. Knaub Date: 10/21/14 SDG#:280-59565-1
Senior Review by: J. Hartness Date: 10/27/14 Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

QC Check Minimum Acceptance Corrective Flagging

Frequency Criteria Action Criteria Comments DQE Notes/Flags

Container, All field samples | grRO- Water 40 ml VOA NA Samples analyzed Use professional Collected: 9/02/14
Preservation, vial; HCl to pH < 2, Cool to outside of holding judgment to determine
and Holding 6°C time or received effect of improper Temp=6.7 °C
Time . . unpreserved are container
Sol: (low-level) 5 g in 40 ml qualified as estimated Extracted; 9/04/14

VOA w/H.O or sodium “« .
bisulfate; Cool to 6°C ?S\(Jj”ﬂagged Jror ﬁ;alyzed. 9/09/14

(high-level) 5 g in 40 mi
VOA w/methanol, Cool to
6°C, or EnCore® or
equivalent (48 hrs to
preservation)

14 days to analysis

DRO — Water: 1 L Amber
glass, Cool to 6°C

Soil: 4 oz amber glass jar,
Cool to 6°C

Water: 7 days to extraction

Soil: 14 days to extraction
40 days to analysis
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Method Validated: _8015B (TPH-DRO)

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/21/14
Date: 10/27/14

SDG#:280-59565-1

Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Minimum Five- Initial calibration | One of the options below Correct problem then Flagging criteria are Problem must be p. 484
Point Initial prior to sample (except for Method 8082, repeat initial calibration. not appropriate. corrected. No samples | Inst SGC_U
Calibration For | analysis which may only use Option may be run until ICAL 7/16/14
All Analytes 1or2): has passed. OK
(ICAL) Option 1: RSD for each For PCB analysis, a
analyte < 20% mixture of Aroclors
Option 2: linear least 1016 and 1260 is
squares regression: r 2 normally used to
20.995 establish detector
Option 3: non-linear calibration linearity,
regression: coefficient of unless project-specific
determination (COD) r2 data suggest the
20.99 (6 points shall be presence of another
used for second order, 7 Aroclor (e.g., 1232). In
points shall be used for third addition, a mid-fevel or
order) lower standard for
each of the remaining
Aroclors is
analyzed for pattern
recognition and
response factor.
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be p. 522
Calibration initial calibration all analytes within + 20% of | verify second source not appropriate. corrected. No samples | ICV 280-234596/11
Verification expected value (initial standard. Rerun second may be run until 7/16/14
source) source verification. If calibration has been Inst SGC_U
that fails, correct verified.
problem and repeat
initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA p. 483 ICAL
Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.
Surrogate
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Method Validated: _8015B (TPH-DRO)

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/21/14
Date: 10/27/14

SDG#:280-59565-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Retention Time | Each calibration Analyte within established Correct problem, then Flagging criteria are No sampiles shall be p. 523 ICV
Window verification window reanalyze all samples not appropriate for run without a verified
Verification for standard analyzed since the last initial verification. For | retention time window p. 530 CCV
Each Analyte acceptable retention CCV, apply a Q-flag at the initial
and Surrogate time check. If they fail, to all resulits for verification. For p. 537 CCV
redo ICAL and reset analytes outside the method 8015, check
retention time window, established window. state methods for use
of modified retention
time markers with
gasoline range
organics (GRO) or
diesel range organics
(DRO).
Calibration ICV: Daily, All analytes within £ 20% of | ICV: Correct problem, ICV: Flagging criteria | If %D for an individual p. 529
Verification before sample expected value from the rerun ICV. If that fails, are not appropriate. analyte is > 20%, no CCVRT 280-242565/4
(Initial [ICV] and | analysis ICAL repeat initial calibration. samples may be 9/09/14
Continuing CCV: After every See section 5.5.10 and CCV: Apply Q-flag to | analyzed until the Inst SGC_U
[ccv)) 10 field samples box 55. all results for the problem has been
and at the end of specific analyte(s) in corrected. p. 536
the analysis CCV: Correct problem all samples since the CCV 280-242565/12
sequence then repeat CCV and last acceptable 9/09/14
reanalyze all samples calibration Inst SGC_U
since last successful verification, if .
calibration verification. reanalysis is not
possible.
Method Blank One per No analytes detected > Correct problem, then Apply B-flag to all p. 46
preparatory ¥RL. For common see criteria in box 0-5; if | results for the specific MB 280-241972/1-A
batch laboratory contaminants, no | required, reprep then analyte(s) in all DRO=ND

analytes detected > RL.

reanalyze method blank
and all samples
processed with the
contaminated blank.

samples in the
associated
preparatory batch
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Method Validated: _8015B (TPH-DRO)

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/21/14
Date: 10/27/14

SDG#:280-59565-1

Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Laboratory One LCS per QC acceptance criteria Correct problem, then if corrective action p. 46
Control Sample | preparatory specified by DaD, if reprep and reanalyze fails apply J-flag to LCS/LCSD 280-241972/
(LCS) batch available; see box D-7 and the LCS and all samples | specific analyte(s) in 2-A3-A
Containing All Appendix DoD-D . in the associated all samples in the DRO =70,84 RPD =17
Analytes preparatory batch for associated
Required to be failed analytes, if preparatory batch
Reported, sufficient sample
Including material is available
Surrogates (see full explanation in
Appendix DoD D)
Matrix Spike One MS per For matrix evaluation, use Examine the project- Lab: For the specific For matrix evaluation No MS/MSD submitted with
(MS) preparatory QC acceptance criteria specific DQOs. Contact analyte(s) in the only. If MS results are this SDG
batch per matrix | specified by DoD for LCS. the client as to parent sample, apply | outside the LCS limits,
(see box ID- 11) additional measures to J- flag if acceptance the data shall be
be taken, criteria are not met. evaluated to determine
the source of

Validator flags: If difference and to

using AFCEE; Apply determine if there is a

“M” flag matrix effect or

analytical error.

Matrix Spike One per RPD <30% (between MS Examine the project- Lab: For the specific The data shall be No MSD or lab dup
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine | performed with this SDG
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.

Validator flags: If
using AFCEE; Apply
‘M” flag

Field Duplicate

Project specified
— 1 dup for every
10 samples

RPD <30%

Qualify sample

For the specific
analyte(s) in the
parent & dup
samples, apply J- flag
if acceptance criteria
are not met.

ST012-W11-WG-090214/
§T012-DUP0O1-WG-090214
RPD =1.8%
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Method Validated: _8015B (TPH-DRO)

Initial Review by:  D. Knaub
Senior Review by: J. Hartness

Date: 10/21/14
Date: 10/27/14

SDG#:280-59565-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS

8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Surrogate All field and QC QC acceptance criteria for For QC and field For the specific Alternative surrogates | p. 41
Spike (Analytes | samples LCS specified by DaD, if samples, correct analyte(s) in all field are recommended All ok
ldentified in available; otherwise problem then reprep and | samples collected when there is obvious
Appendix DoD- method- specified criteria or | reanalyze all failed from the same site chromatographic
D) laboratory's own in-house samples for failed matrix as the parent, interference.
criteria surrogates in the apply J-flag if
associated preparatory acceptance criteria
batch, if sufficient are not met.
sample material is For QC samples,
available. If obvious apply Q-flag to
chromatographic specific analyte(s) in
interference with all samples in the
surrogate is present, associated
reanalysis may not be preparatory batch.
necessary.
Confirmation of | All positive Calibration and QC criteria NA Apply J-flag if RFD > Report the higher of NA
Positive results must be same as for initial or primary 40% or Q-flag if two confirmed results
Results confirmed (in column analysis. Results sample is not unless overlapping
(Second Method 8081A between primary and confirmed. Discuss in | peaks are causing
Column or exclude second column RPD < 40%. the case narrative. erroneously high
Second toxaphene and results, then report the
Detector) technical non- affected result
chlordane, in and document in the
Method 80158 case narrative.
exclude GRO,
DRO, and
residual range
organics (RRO)).
Results NA NA NA Apply J-flag to all No targets detected between
Reported results LOD and LOQ
Between LOD between LOD and
and LOQ LCQ.
Validator flags: If
using AFCEE; Apply
“F" flag
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Method Validated: _8015B (TPH-DRO) Initial Review by:  D. Knaub Date: 10/21/14 SDG#:280-59565-1
Senior Review by: J. Hartness Date: 10/27/14 Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
QC Blanks Trip Blank —one | NA NA Associated samples 8T012-EB01-090214 not
(Trip Blanks, per cooler less than 5x the blank analyzed for DRO
Equipment containing value (10x for
Blanks, and samples for common lab
Field Blanks) volatile contaminants) are
parameters qualified as estimated
Equipment Blank and flagged “B”
—as needed
Field Blank — as
needed
DoD Quality Systerms Manual — Version 4.2 Final Page 7 of 7
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Method Validated: _9056A Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 10/21/14
Date: 10/27/14

SDG#._280-59565-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056)

Minimum Acceptance Corrective Flaggin
QG Check Frequency Cri?eria Action Crﬁgriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; Not applicable (NA) This is a ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.g.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Limit of At initial set-up See 40 CFR 1368. MDL Run MDL / LOD NA Samples cannot be p. 1233
Detection and verification checks must verification check at analyzed without a 6/16/2013
Determination subsequently produce a signal at least 3 higher level and set valid MDL.
and Verification | once per 12 times the instrument's noise | MDL higher or
(LOD) Study month period,; level. reconduct MDL study
otherwise (see box D-13).
quarterly LOD
verification
checks shall be
performed (see
box D-13)
Limit of At initial set-up Within calibration range Re-run LOQ NA Samples cannot be MRL check: Level 4
Quantitation and including low standard; analyzed without a Package
Establishment subsequently within method precision and valid LOQ Pg. 1232, 1323 (9/03/14) =
and Verification | once per 12 accuracy. All OK
(LOQ) Study month period;
otherwise
quarterly LOQ
verification
checks shall be
performed (see
box D-14)

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: 9056A

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/21/14
Date: 10/27/14

COMMON ANIONS ANALYSIS (METHOD 9056)

SDG#._280-59565-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Retention Time | At method set-up | RT width is + 3 times NA NA OK
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 24-hour
Calculated for {e.g., column study.
Each Analyte change)
and Surrogate
Container, All field samples | 500 ml poly, Cool to NA Samples analyzed Use professional Collected: 9/02/14
Preservation, 4°C outside of holding judgment to determine | Temp: 6.7°C
and Holding Nitrate — 48 hours time or received effect of improper
Time Nitrite, sulfate, chloride — unpreserved are container Analyzed: 9/03/14
28 days qualified as estimated
and flagged “J” or
Wy
ICAL for All Initial calibration R =0.995 Correct problem then Flagging criteria are Problem must be p. 1237 Level IV package
Analytes prior to sample repeat initial calibration. not appropriate. corrected. No samples | 8/27/14 6 levels Inst. 11
(Minimum analysis may be run until ICAL
Three has passed. OK

Standards and
One Calibration

Blank)
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be p. 1228, 1237 Level 4
Calibration initial calibration all analytes within + 10% of | verify second source not appropriate. corrected. No samples | Package
Verification expected value (initial standard. Rerun second may be run until OK
source) source verification. If calibration has been

that fails, correct verified.

problem and repeat

initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA OK

Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.

Surrogate

DoD Quality Systerms Manual — Version 4.2 Final

Page 2 of 5

ED_005025_00020246-00128



Method Validated: _9056A Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 10/21/14
Date: 10/27/14

SDG#._280-59565-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Midrange After every 10 All analytes within Correct problem then Apply Q-flag to all No samples may be p. 1227, 1228 Level IV
Continuing field samples established retention time repeat CCV. If that fails, | results for the specific | analyzed until the Package
Calibration and at end of the | windows and within + 10% | then repeat ICAL. analyte(s) in all problem has been 9/03/14
Verification analysis of true value Reanalyze all samples samples since the corrected. All OK
(CCV) seguence. since last successful last acceptable
calibration verification. calibration
verification, if .
reanalysis is not
possible.
Method Blank One per No analytes detected > 1% Correct problem, then Lab: Apply B-flag p. 54 MB 280-24164/6
preparatory RL. See box D-1. see criteria in box D-1; if | to all results for ortho-P = ND
batch required, reprep then the specific
reanalyze method blank analyte{s) in all p. MB 280-241650/6
and all samples samples in the Br, Cl, SO4 = ND
processed with the associated
contaminated blank. preparatory batch. p. 1227: CCBs ortho-P
Validator;  Apply All ND
“B” flag if result is p. 1228: CCBs
less than  5x Cl 2112 0.83 mg/lL — no
method blank. flag; samples >5x blank
amount
Laboratory One LCS per Use laboratory in-house Correct problem, then if corrective action p. 54 ortho-P = 95, 95 OK
Control Sample | preparatory LCS acceptance criteria reprep and reanalyze fails apply J-flag to
(LCS) batch (not to exceed 20%).See the LCS and all samples | specific analyte(s) in p. 57
Containing All Box D-3. in the associated all samples in the Br =98, 98
Analytes preparatory batch for associated Cl =098, 98
Required to be failed analytes, if preparatory batch 804 =95, 94
Reported, sufficient sample All OK
Including material is available
Surrogates (see full explanation in
Appendix G)

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: 9056A

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/21/14
Date: 10/27/14

COMMON ANIONS ANALYSIS (METHOD 9056)

SDG#._280-59565-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Matrix Spike One MS per For matrix evaluation, use Examine the project- For the specific For matrix evaluation No MS/MSDs from this SDG.
(MS) preparatory laboratory in-house LCS specific 000s. Contact analyte(s) in the only. If MS results are
batch per matrix | acceptance criteria (not to the client as to parent sample, apply | outside the LCS limits,
(see box D- 7) exceed 20%). additional measures to J- flag if acceptance the data shall be
be taken, criteria are not met. evaluated to determine
the source of
If using AFCEE; difference and to
Apply “M” flag determine if there is a
matrix effect or
analytical error.
Matrix Spike One per RPD <15% (between MS Examine the project- For the specific The data shall be NA
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.
if using AFCEE;
Apply “M” flag
Field Duplicate Project specified | RPD =10% Qualify sample For the specific STO12-W11-WG-080214/
— 1 dup for every analyte(s) in the ST012-DUPO1-WG-090214
10 samples parent & dup See RPDs below
samples, apply J- flag
if acceptance criteria
are not met.
Results NA NA NA Apply J-flag to all No detections between LOD
Reported results and LOQ
Between LOD between LOD and
and LOQ LoQ.
Validator flags: If
using AFCEE; Apply
“F” flag
QC Blanks Equipment Blank | NA NA Associated samples ST012-EB01-090214 not
(Equipment — as needed less than 5x the blank analyzed for anions
Blanks and Field Blank — as value (10x for
Field Blanks) needed common lab

contaminants) are
qualified as estimated
and flagged “B”.

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: _9056A Initial Review by:

Senior Review by:

Field Duplicates:
STO012-W11-WG-090214/ ST012-DUP01-WG-090214

Br 26 1.5
Cl 780 780
S04 6.4 6.6

DoD Quality Systerms Manual — Version 4.2 Final

D. Knaub Date: 10/21/14
J. Hartness Date: 10/27/14
RPD
53.7 Flag both results “4”
0.0
3.1

SDG#._280-59565-1
Matrix: Groundwater
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Method Validated: 6010

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Initial Review by:
Senior Review by: J. Hartnhess

D. Knaub

Date: 10/21/14
Date: 10/27/14

SDG#:280-59565-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate results; Not applicable (NA) This is a Ok
Acceptable any test method published by DoD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.1). check sample (e.q.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Instrument At initial set-up IDL shall be < Limit of NA NA p. 589 6/11/13
Detection Limit | and after Detection (LOD)
(IDL) Study significant
change in
instrument type,
personnel, test
method, or
sample matrix
Container, All field samples | Water: 500 ml Poly, HNO3 NA Samples analyzed Use professional Collection date: 9/02/14
Preservation, to pH <2, Cool to 6°C, outside of holding time judgment to determine | Prep; 9/05/14
and Holding Soil: 4 oz glass or poly jar, or received unpreserved | effect of improper Analysis date: 9/05/14,
Time Cool to 6°C are qualified as container 9/08/14 (Mg and K)

180 days to analysis

estimated and flagged
“4" or “UJ”

Temp:6.7 °C

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: 6010

Date: 10/21/14
Date: 10/27/14

SDG#:280-59565-1
Matrix: Groundwater

Initial Review by:  D. Knaub
Senior Review by: J. Hartnhess

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Initial Daily ICAL prior If more than one calibration | Correct problem then Flagging criteria are not Problem must be p. 599 run log (Ca, Fe, Mg,
calibration to sample standard is used, r 2 0.995. | repeat ICAL. appropriate. corrected. No samples | Na)
(ICAL) for all analysis may be run until ICAL ICIS analyzed 9/05/2014
analytes has passed. 13:36

{(minimum one
high standard
and a
calibration
blank)

IC analyzed 9/05/2014 13:39
and 13:41

p. 601 run log (K, Mn)

ICIS analyzed 9/08/14 10:58
IC analyzed 9/0814 11:00
and 11:03

Second Source
Calibration
Verification
(icV)

Once after each

Value of second source for

Cotrect problem and

Flagging criteria are not

Problem must be

p. 568 ICVH 280-242265/6

ICAL, prior to all analytes within + 10% of | verify second source appropriate. corrected. No samples | 9/05/2014 All OK
beginning true value standard. Rerun ICV. If may be run until p. 569 ICV 280-242265/7
sample run that fails, correct calibration has been 9/05/2014 All OK

problem and repeat
ICAL.

verified.

p. 570 ICVL 280-242265/8
9/05/2014 All OK

p. 571 ICVH 280-242487/6
9/08/14

p. 572 ICV 280-242487/7
9/08/14

p. 573 ICVL 280-242487/8
9/08/14

DoD Quality Systerms Manual — Version 4.2 Final
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Date: 10/21/14
Date: 10/27/14

SDG#:280-59565-1
Matrix: Groundwater

Initial Review by:  D. Knaub
Senior Review by: J. Hartnhess

Method Validated: 6010

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE Notes/Flags
Continuing After every 10 All analytes within £ 10% of | Correct problem, rerun if reanalysis cannot be Problem must be p. 568 CCVH 280-
Calibration field samples true value CCV. If that fails, then performed, data must be | corrected. Results may | 242265/24,36 9/05/14 All OK
Verification and at the end of repeat ICAL. Reanalyze | qualified and explained not be reported without | p. 569 CCV 280-242265/25,
(CCV) the analysis all samples since last in the case narrative. a valid CCV. Flagging | 37 9/05/14 Al OK
sequence successful calibration Apply Q-flag to all is only appropriate in p. 570 CCVL 280-
verification results for the specific cases where the 242265/27, 39 9/05/14 All OK
analyte(s) of interest in samples cannot be Fe=117%
all samples since the reanalyzed. No flag: samples high level
last acceptable CCV. p. 571 CCVH 280-
Validator flags: If using 242487/68, 80 9/08/2014 All
AFCEE; Apply “J” flag oK
only if reanalysis cannot p. 572 CCV 280-242487/69,
be performed 81 9/08/14 All OK
p. 573 CCVL 280-242487/71,
83 9/08/14 All OK
Low-level Daily, after one- Within + 20% of true value Correct problem, then Flagging criteria are not No samples may be p. 574
calibration point ICAL reanalyze appropriate. analyzed without a All OK
check standard valid low-level
calibration check
standard. Low-level
calibration check
standard should be
less than or equal to
the reporting limit.
Linear dynamic | Every 6 months Within £10% of NA NA p. 597
range or high- - expected value 7/21/14

level check
standard

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: 6010

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Initial Review by:
Senior Review by: J. Hartnhess

D. Knaub

Date: 10/21/14
Date: 10/27/14

SDG#:280-59565-1
Matrix: Groundwater

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Method Blank One per No analytes detected > 1% Correct problem, then If reanalysis cannot be Problem must be p. 48
preparatory RL and greater than 1/10 see criteria in box D-1; if | performed, data must be | corrected. Results may | MB-280-241934/1-A
batch the amount measured in required, reprep then qualified and explained not be reported without | All ND

any sample or 1/10 the
regulatory limit (whichever
is greater). Blank result
must not otherwise affect
sample results. For
common laboratory
contaminants, no analytes
detected > RL (see Box D-

1),

reanalyze method blank
and all samples
processed with the
contaminated blank.

in the case narrative.
Apply B-flag to all results
for the specific
analyte(s) in all samples
in the associated
preparatory batch

a valid method blank.
Flagging is only
appropriate in cases
where samples cannot
be reanalyzed.

Calibration Before beginning | No analytes detected > Correct problem. Apply B-flag to all results p. 575 9/05/14
blank a sample run, LOD Reprep and reanalyze for specific analyte(s) in ICB/CCBs 280-
after every 10 calibration blank. All all samples associated 252265/12,26,38
samples, and at samples following the with the blank. All ND
end of the last acceptable
analysis calibration blank must p. 576 9/08/14
sequence be reanalyzed ICB/CCBs 280-242487/11,
70, 82
M =0.250Jx5=125ug/L
Mn =0.280Jx5=14ug/lL
Mn detected in samples at 5x
greater than CCB: No
qualification required
Interference At the beginning | ICS-A Terminate analysis, If corrective action fails, p. 579 9/05/14
check of an analytical Absolute value of locate and correct apply Q-flag to all results ICSA - All OK
solutions (ICS- | run and every 12 | concentration for all non- problem, reanalyze ICS, | for specific analyte(s) in p. 580 9/05/14
Aand ICS-AB) | hours spiked analytes < LOD reanalyze all samples. all samples associated ICS-AB All OK
{unless they are a verified with the ICS. p. 581 9/08/14
trace impurity from one of ICS-A M >LOD

the spiked analytes)

ICS-AB: Within £20% of
expected value

Validator flags: If using
AFCEE; Apply “M” flag

No qualification- vendor
verified trace imputities
p. 582 9/08/14
ICS-AB _All OK

DoD Quality Systerms Manual — Version 4.2 Final
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Date: 10/21/14
Date: 10/27/14

SDG#:280-59565-1
Matrix: Groundwater

Method Validated: _6010 Initial Review by:  D. Knaub

Senior Review by: J. Hartnhess

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE Notes/Flags
Laboratory One per QC acceptance criteria Correct problem, then If reanalysis cannot be Problem must be p. 49
Control Sample | preparatory specified by DoD, if reprep and reanalyze performed, data must be | corrected. Results may | LCS-280-241934/2-A
(LCS) batch available; see box D-3 and the LCS and all samples | qualified and explained not be reported without | 9/05/14 All OK
Containing All Appendix G. in the associated in the case narrative. a valid LCS. Flagging
Analytes to be preparatory batch for Apply Q-flag to specific is only appropriate in
Reported failed analytes, if analyte(s) in all samples | cases where the
sufficient sample in the associated samples cannot be
material is available preparatory batch reanalyzed.
(see full explanation in Validator flags: If using
Appendix G) AFCEE; Apply “J” flag
Matrix Spike One per For matrix evaluation, use Examine the project- For the specific For matrix evaluation p. 51
(MS) preparatory QC acceptance criteria specific DQOs. If the analyte(s) in the parent only. If MS results are ST012-W11-WG-090214
batch per matrix | specified by DoD for LCS. matrix spike falls outside | sample, apply J- flag if outside the LCS limits, | All ok
(see box D-7) of DoD criteria, acceptance criteria are the data shall be
additional quality control | not met. evaluated to determine
test (dilution test and the source of
post-digestion spike Validator flags: If using difference and to
addition) are required to | AFCEE; Apply “M” flag determine if there is a
evaluate matrix effects. matrix effect or
analytical error.
Matrix Spike One per MSD: For matrix evaluation | Examine the project- For the specific The data shall be p. 51
Duplicate preparatory use QC acceptance criteria | specific DQOs. Contact analyte(s) in the parent evaluated to determine | STO12-W11-WG-0714
(MSD) batch per matrix | specified by DoD for LCS the client as to sample, apply J- flag if the source of RPDs
(see Box D-7) additional measures to acceptance criteria are difference. All ok
MSD RPD < 20% be taken. not met. Validator flags:
If using AFCEE; Apply
“M” flag
Dilution test Once per Five-fold dilution must Perform post- Flagging criteria Only applicable for p. 53
preparatory agree within + 10% of the digestion spike are not samples with ST012-W11-WG-090214
batch original measurement addition. appropriate. concentrations > 50 All OK
x LOQ.
Post digestion When dilution Recovery within 75-125% of | Run  all  associated | For specific analyte(s) in | Spike addition should p. 50
spike addition test fails or (see Table B-1) samples in the | the parent sample, apply | produce a Ca=81%
analyte preparatory batch by | J-flag of acceptance concentration of 10 - Mn = -28%
concentration for method of standard | criteria are not met. 100 x LOQ No qualification: sampile
all samples < 50 additions (MSA) or see results greater than 4x
x LOQ flagging criteria. spike amount

DoD Quality Systerms Manual — Version 4.2 Final

Page 5 of 6

ED_005025_00020246-00136




Method Validated: 6010

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Initial Review by:

D. Knaub
Senior Review by: J. Hartnhess

Date: 10/21/14
Date: 10/27/14

SDG#:280-59565-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE Notes/Flags
Method of When matrix NA NA NA Document use of MSA | NA
standard interference is in the case narrative.
additions (MSA) | suspected
Field Duplicate Project specified | RPD 20% Qualify samples For the specific ST012-W11-WG-090214/
— 1 dup for every analyte(s) in the parent ST012-DUP01-WG-090214
10 samples & dup samples, apply J- See RPDs below — all ok
flag if acceptance
criteria are not met.
Results NA NA NA Apply J-flag to all resuits Results reported between
Reported between DL and LOQ. MDL and RL flagged “F” for
Between LOD AFCEE.
and LOQ Validator flags: If using
AFCEE; Apply “F” flag
QC Blanks Equipment Blank | NA NA Associated samples less S§T012-EB01-090214 not
(Equipment — as needed than 5x the blank value analyzed for metals
Blanks, and Field Blank — as are qualified as
Field Blanks) needed estimated and flagged
“B”.

Field Duplicates:

Ca
Fe
Mg
Na
Mg
K

ST012-W11-WG-080214/ ST012-DUP01-WG-080214

300000
140
67000
76000
2000
16000

DoD Quality Systerms Manual — Version 4.2 Final
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6.9
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Data Evaluation Narrative

AMEC Project: Former Williams AFB

AMEC Project Number: 9101110001.5300.5301
Site: ST012 - Enhanced Bioremediation Field Test
Sampling Event: September 2014

Matrix: Groundwater

SDG: 280-59588-1

1.0 INTRODUCTION

A data quality evaluation (DQE) was performed on the data reported for the Enhanced
Bioremediation field test conducted at Site ST012 in September 2014, at the former Williams Air
Force Base (AFB), Mesa, Arizona. The following sections provide summary discussions of the
required data qualifications for each site and analytical methods for samples collected at the
former WAFB. Data validation was conducted on 100% of the primary samples and field quality
control samples (trip blanks, rinsate blanks, sample duplicates, and matrix spike/matrix spike
duplicate [MS/MSD] samples). A Level Il (Step lIB) data validation was performed using
supplemental checklists to review the following quality control elements: laboratory case
narrative, sample documentation, chain-of-custody, holding time protocols, method-specific
calibration information, mass tunes, method blank results, laboratory control sample (LCS)
results, surrogate recoveries (where applicable), MS/MSD recoveries and relative percent
differences (RPDs), field duplicate RPDs, trip and equipment/rinsate blanks, method-specific
QC elements (such as interelement check standards (ICS), serial dilutions, post digestion
spikes (PDS), column breakdown, etc.), method sensitivity, and completeness. The Level llI
DQE checklists are attached to this narrative.

Data were reviewed using precision and accuracy control limits presented in The Department of
Defense (DoD) Quality Systems Manual (QSM) Version 4.2 (DoD, 2010). DQE data
qualifications were applied if necessary in accordance with procedures in Air Force Center for
Environmental Excellence (AFCEE) Quality Assurance Project Plan (QAPP), Version 4.0.01
(AFCEE, 2005), the method, and professional judgment using the following qualifiers:

J = The reported concentration is considered an estimated value due to discrepancies in
meeting certain analyte-specific quality control criteria.

F = The reported concentration is between the limit of quantitation/reporting limit (LOQ/RL)
and method detection limit (MDL) and is considered an estimated value

UJ = The target compound was not detected and the reporting limit is considered imprecise
due to discrepancies in meeting certain analyte-specific quality control criteria.

B = The result may be biased high or a false positive based on blank data.

M= The reported concentration is estimated due to matrix effects.

R = The data are considered unusable due to discrepancies in meeting certain quality
control criteria and may not be used in decision making.

Former Williams AFB, Mesa, Arizona 10f8 QOctober 2014
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Data Evaluation Narrative - SDG: 280-59588-1

2.0 DELIVERABLES

The data packages as submitted to AMEC Environment and Infrastructure, Inc. (AMEC) are
complete as stipulated in the Draft Uniform Federal Policy Quality Assurance Project Plan (UFP-
QAPP) for Site ST012 Enhanced Bioremediation Field Test Plan (AMEC, 2014), and the
applicable guidelines described in the former Williams AFB Performance Based Remediation
Program QAPP and standard operating procedures (SOPs) (collectively referred to as the
QAPP/SOP [AMEC, 2012]) for U.S. States Environmental Protection Agency (EPA) Methods
SW8260B, SW8015B, SWI056A, and SW6010C.

3.0 SAMPLE INTEGRITY

Samples within this sample delivery group (SDG) collected from ST012 were submitted to
TestAmerica Laboratories (TAL) in Denver, Colorado for select volatile organic compounds
(VOCs) analysis by USEPA Method SW8260B, total petroleum hydrocarbons-gasoline range
organics (TPH-GRO) and diesel range organics (TPH-DRO) by Method SW8015B, anions by
Method SW9056A and select metals by Method SW6010C.

Based on the information provided on the cooler receipt forms, samples arrived at the laboratory

within the recommended temperature and preservation requirements. Completed Chain-of-
Custody (COC) documents are included in the data package.

4.0 SAMPLE IDENTIFICATION

This SDG contains the following water and quality control (QC) samples:

Site: ST012 QC Samples
ST012-W30-WG-090214 TB01-090314

These samples were collected on 2 and 3 September 2014.

5.0 SAMPLE QUALIFICATION

Only those components that required qualification of the data are presented in this narrative. All
Level llf components were within the DoD QSM QC limits, with the following exceptions:

» Constituents were present in the associated blanks and flagged “B”.

e Surrogate recoveries were outside QC limits and results flagged “J”.

o Metals were detected in the Interference Check Solution A (ICSA) (no qualification
required).

¢ PDS recoveries were outside QC limits for two metals (no flags applied).

o MS/MSD recoveries were outside of QC limits and results flagged “M”.

Former Williams AFB, Mesa, Arizona 20f8 QOctober 2014
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Data Evaluation Narrative - SDG: 280-59588-1

6.0 VOCS (SW8260B)

Samples collected from site ST012 were submitted for VOCs by EPA Method SW8260B and
analyzed for site-specific VOC compounds of interest (COls).

A Level lll validation was performed on this method and only those components that exceeded
the QAPP/SOP criteria are presented below. Each of the Level Il components was within the
QAPP/SOP QC criteria; however the following qualification was noted:

¢ Constituents were present in the associated blanks and flagged “B”.
6.1 Method Blank

The method blank for this SDG contained methylene chloride (1.01 J micrograms per liter [ug/L]).
Any associated sample with results less than 5x (10x for common contaminants) the method
blank results were considered as possibly biased high or false positive and flagged “B”. The
5x/10x rule was applied to the raw response in the sample prior to dilution and sample volume
calculations.

Action: The methylene chloride results in each of the samples in this SDG were qualified
as estimated with a possible high bias and flagged “B”.

6.2 Trip Blank

The trip blank sample in this SDG contained methylene chloride at 0.36 J pg/L. Any associated
sample with results less than 5x (10x for common contaminants) the blank results were
considered as possibly biased high or false positive and flagged “B”.

Action: The methylene chloride result for the trip blank sample was qualified as possibly
biased high due to method blank contamination: therefore, no additional qualification was
necessary.

6.3 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of VOCs by USEPA Method SW 8260B except where dilutions were required to place
the constituent within the calibration range. Dilutions were required. The laboratory indicated a
dilution with a “D” qualifier which was subsequently removed during the validation process.

Any result reported between the LOQ and MDL is considered a quantitative estimate. No results
in this SDG were reported between the RL and MDL.

7.0 TPH-GRO (8015B)

Samples collected from Site ST012 were submitted for TPH-GRO analysis by EPA Method
SW8015B. A Level il validation was performed on this method and only those components that
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exceeded the program document QAPP/SOP criteria are presented below. Qualification was
required for the following:

e Surrogate recoveries were outside QC limits and associated results flagged “J”.
7.1 Surrogate Recoveries

Surrogate a,a,a-trifluorotoluene recovered above the QC limits in sample ST012-W30-WG-
090214. No qualification is required if the samples were diluted or the surrogate recoveries were
high and the sample results were non-detect.

Action: The GRO result for sample ST012-W30-WG-090214 was qualified as estimated and
flagged “J”.

7.2 Limits of Quantitation

The LOQ as specified in the QAPP/SOP (AMEC, 2012) was met for samples submitted for the
analysis of TPH-GRO by EPA Method SW8015B except where dilutions were required to place
the constituent within the calibration range. Due to high levels of TPH-GRO, one sample
reported with this SDG (ST012-W30-WG-090214) was prepared using a reduced aliquot size to
bring the results into the linear calibration range, resulting in an elevated RL.

8.0 TPH-DRO (8015B)

Samples collected from Site ST012 were submitted for TPH-DRO analysis by EPA Method
SW8015B. A Level Il validation was performed on this method and each of the components met
the program document QAPP/SOP criteria. It should be noted that the laboratory placed an “M”
qualifier on any result that was manually integrated. The “M” qualifier was subsequently
removed during the data validation process.

8.1 Limits of Quantitation

The LOQ as specified in the QAPP/SOP (AMEC, 2012) was met for samples submitted for the
analysis of TPH-DRO by EPA Method SW8015B. Dilutions were not required for TPH-DRO.

9.0 ANIONS (SW9056A)

Samples collected from site ST012 were submitted for Anions by Method SW9056A. A Level llI
validation was performed on this method and only those components that exceeded the
QAPP/SOP criteria are presented below. Qualification was required for the following:

¢ MS/MSD recoveries were outside QC limits and results were flagged “M”.
9.1 Matrix Spike/Matrix Spike Duplicate

An MS/MSD was performed on sample ST012-W30-W(G-020214 for anions, and the recoveries
were outside of QC limits for bromide and chioride.
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Action: No qualification was necessary for chloride because the sample was analyzed at
a dilution. The bromide result for sample ST012-W30-WG-090214 was qualified as
estimated and flagged “M”.

9.2 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of Anions by USEPA Method SW 9056A with the exception of analytes that required
dilution. The sample in this SDG required dilution for chloride resulting in elevated LOQs. The
laboratory indicated a dilution with a “D” qualifier which was subsequently removed during the
validation process.

10.0 METALS (SW6010C)

Samples collected from Site ST012 were submitted for the major metal cations by EPA Method
SW6010C. Samples were analyzed for calcium, iron, magnesium, manganese, potassium, and
sodium. A Level lll validation was performed on this method and only those components that
required qualification of the data are presented in this narrative. All Level Il validation was
performed on this method and only those components that exceeded the SAP/TAL SOP criteria
are presented below. The following components exceeded the QC criteria or were noted:

¢ Constituents were present in the associated blanks and flagged “B” (no flags applied).

¢ Metals were detected in the Interference Check Solution A (ICSA) (no qualification
required).

¢ PDS recoveries were outside QC limits for two metals (no flags applied).

¢ Results were present between the MDL and LOQ and flagged “F".

10.1 Method Blanks

The method blank showed the presence of low levels of calcium (375 J pg/L). Associated
sample results less than 5x the blank value were qualified as estimated and flagged “B”.

Action: No qualification was required because the associated calcium result in the sample
was greater than 5 x the blank value.

10.2 Continuing Calibration Blanks

Two CCBs showed the presence of low levels of magnesium (0.270 J pg/L and 0.330 ug/L).
Associated sample results less than 5x the blank value were qualified as estimated and flagged
HB”-

Action: No qualification was required because the associated manganese results in the
samples were greater than 5 x the blank value.
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10.3 Interference Check Solution A (ICSA)

Manganese was detected in the ICSA solution associated with prep batch 280-242295. The
vendor verified that the ICSA contained these trace impurities.

Action: No qualification is required for impurities verified by the vendor.
10.4 Post Digestion Spike

The laboratory performed a PDS on sample ST012-W30-WG-090214 and the recoveries for
calcium and manganese were outside of the QC limits. No qualification is required if the
recoveries were high and the samples were non-detect or the analyte was present in the sample
at concentrations greater than 4x the spike amount.

Action: No qualification was required for calcium and manganese resulls in sample
ST012-W30-WG-090214 because the metals were present in the sample at greater than 4x
the spike amount.

10.5 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of metals by USEPA Method SW6010C except where dilutions were required to place
the constituent concentration within the calibration range. No Dilutions were required.

11.0 OVERALL SITE EVALUATION AND PROFESSIONAL JUDGMENT

Edits to the DQE qualifiers by professional judgment were not required.

12.0 SUMMARY OF DATA QUALITY INDICATORS

This section provides an assessment of the data based on project data quality indicators (DQls)
described on QAPP Worksheet #37 of the Program Document QAPP/SOP (AMEC, 2012). The
DQIs consist of precision, accuracy, representativeness, comparability, completeness, and
sensitivity.

12.1 Precision

An assessment of precision of analytical data is accomplished via review of field duplicate and
MS/MSD analyses. Field duplicate and MS/MSD analyses are used to assess field variability,
which includes sample collection/handling as well as matrix homogeneity. Precision is
expressed as the relative percent difference (RPD) between results for duplicate pairs.

No field duplicate samples or project specific MS/MSDs were submitted; however, a MS/MSD
was performed on a project sample for metals and anions and the RPDs were within QC limits.
Precision for TPH-GRO and TPH-DRO was evaluated through the analysis of the LCS/LCSD
and the RPDs were compliant with the QAPP/SOP. The overall method and sample matrix
precision are acceptable and achieve project objectives.
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12.2 Accuracy (Bias)

An assessment of accuracy of analytical data is accomplished via evaluation of the spike
recoveries in the MS/MSD, LCS, post digestion spike samples, and surrogate spike compounds,
in addition to calibration criteria. Accuracy is expressed as percent recovery. Accuracy data
were compliant with the QAPP/SOP with the exception of TPH-GRO surrogates and MS/MSD
recoveries for anions. The DQE resulted in the qualification of the TPH-GRO and bromide
result as estimated in one sample. Estimated data is usable data and all remaining accuracy
data for the other anions, VOCs, TPH-DRO, and metals were within QC limits or did not require
qualification. Therefore, the data results indicate method and matrix accuracy is acceptable to
achieve project objectives.

12.3 Representativeness

Representativeness for the analytical data is determined through evaluation of the associated
blank data and evaluation of appropriate sample handling procedures. All samples were
properly stored and preserved in the field and at TestAmerica. Method, trip, and equipment
blanks were acceptable with the exception of methylene chloride. Blank contamination resulted
in qualification of the associated sample data. Based on historical results and the low-level
concentrations qualified, the impacts to project DQOs were minimal; therefore, the analytical
results indicate sample data are representative of the Site conditions.

12.4 Comparability

Comparability addresses the confidence with which one data set can be compared to another.
Use of appropriate sampling methods, COC procedures, and EPA-approved analytical methods,
as well as adherence to strict QA/QC procedures, provide the basis for uniformity in sample
collection and analysis. Analytical data were generated by TestAmerica using standard
reporting units of micrograms per liter for VOCs, TPH-GRO, and metals and milligrams per liter
for TPH-DRO and anions. In addition, sample collection and analytical method protocols were
implemented in accordance with approved, documented procedures. Analytical data are
determined to be comparable to previous Site results.

12.5 Completeness

Completeness of the field sampling activities were assessed in terms of the actual number and
type of sample results received from the field and laboratory, as compared with the planned
number and type of sample results. All samples planned were collected which meets a field
completeness of 100%.

Analvtical completeness of data is a measure of the number of valid project-specific data results
obtained in comparison to the total number of data results projected to achieve project DQOs.
Valid data are defined as data that meet the project-specific DQOs. No data were rejected as a
result of the data validation; however, some of the results were qualified as estimated.
Estimated data is usable data. The completeness goals met the 90 percent goal for field and
laboratory data expected for this project.
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12.6 Sensitivity

Analytical methods and RLs were implemented in accordance with the QAPP/SOP and EPA
promulgated methodologies. Method RLs were achieved for the event except when sample
dilutions were required to bring target compounds within the linear range of the instrument
calibration. As previously mentioned, the samples within this SDG required dilutions for VOCs
and chloride to place the results within the calibration range. These include modified RLs for
selected detections; therefore, sensitivity requirements were met for non-diluted constituents.

12.7 Usability Summary

The data generated during the September 2014 sampling event were usable with qualifications
with respect to project DQOs. The DQOs for the Enhanced Bioremediation Field Test is to
produce data to support design of anaerobic methods for the ST012 remedy if selected.
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Flagged Data Reports
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Analytical Data

Clent. AMEC Envirenment & infrastructure, inc. Job Number:  280-58588.1
Client Bample i STHZ-W3O-WGE-0908 14

Lab Sample 1 ZB0-BUB80-1 Date Bampled: 090212014 1037
Client Malrix: Water Date Received: 090420714 1000

82808 Volatile Qrganic Compounds {SOIMS)

Analysis Method: B2E08 Anatysis Batoh 280-242744 instrument 1 WS G2
Prep Method: &Ga0B Prep Batche M, Lab File i G2 _HMeD
Estution: 16 fritisd WeightVolnme: 2 mb
Analysis Date: 0ot 12014 3223  Fingt WeighiVolume: 20 mi.
Frep Drate: 0911172014 0223 Trany
Analyie Result fugfl} DL LOG
1. 3-Dichiorosthars 7 40 b (O
Methylene Chinrids 12 a2 50
arAyiena & p-Kylens 570 3.4 24
Maphihalens 114G 22 1@
a-dylene 1360 1.8 0
vvvvvvvvvvv Tobueng 160 1.7 14
Trchioroethens {TOE} 2.8 1.6 10
Trichigrofluoromeathane 8.4 2.8 20
Aylenes, Total T 1.9 20
Burragate Yheo Chualifier Acceptance Limits
1 2-Dichioroethane-4 {Sum) 102 ' o180
4-Bromofuorcbenzens (Hum 106 75 - 120
Cirgrnofunromethansg {Surr) 101 85 - 15
Totuane-d8 (Sur) 108 85 - 120
TesthAmerica Denver Page 2% of 1133
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Chent.  AMEC Environment & infrastructure, Inc.

Client Bample {2

Lab Sample Z2B{-595R8-1

STO1-WIL-WG-080214

Analytical Data

Job Number, 280-88588-1

Date Sampled: Q022014 1037

Clent Maldx Water Drale Recelved: 03/04/2014 1000
82608 Volatile Organic Compeounds {GOMS)

Anatysis Mathod. 22608 Analysiy Batche 280-242801 Ingtrument 1D, VM 2

Prap Method: 50308 Prap Batch: MIA Lab File iy F0484.

ilution: Hey inilial WaightNVolume: 20 mb

Anglysis Daten U814 1R23 Fun Typs: oL Final Walghtfolums: 20 mb

Prep Date: OB H2014 1523

Anglyte Result {ugit) Quealifier DL LOG

Herzene 2700 A 18 W

Ethylbenzeng g2 A 16 100

Surrogata %Rec Quealifier Acceptance Limils

1 2-Dichioroethane-dd {(Surr) a8 T~ 120

4-Bromofiuarmbenzene {Surr) 116 762120

Bibromofluoromethiane {Surr) 108 851158

Totuene-48 (S} W7 85 - 120

TestAmerica Denver
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Client  AMEC Environment & Infrastructure, Ing.

Chent Samgle 1D TBO1-080314
lab Sampls 1 280-50588-2T8
Client Matri Water

Analytical Data

Job Numbern  280-50588-1

Date Sampled: 0H02R2014 0000
Dale Recelved: 0904/2014 1060

§2808 Volatile Drganie Compournds (GCNS)

Analysis Method: B260R Anatysts Batchy 2ER-2AT 744 tristrurnent 1: WIAS: G2
Prep Method: 5308 Prep Batch: WA Lab File G2 8D
Difeaticarn 1.0 initial Welght™ olumez: 20 mi
Analysis Date: DI04 0304 . Final WelghtMolume: 20 ml
Frop Date: D9/11/2014 0304 E

gv{"v § !
Analyta Resuft fug/l) Cigalifer £ LR
1,2-Dichioroethane o4 U Cgds K
Benzene D20 U 0.18 1.0
Eflylbenzens 0.2 L 016 1.4
Methylene Chioride 0.36 i [ 0.32 5.0
m-Xylene & p-Xyhens R ] ] 0.34 28
Maphthalene 2.80 U 022 1.0
BXyleng .40 L 0.1% 1.0
Tolugns 0,40 L 0.17 1.4
Trichioroethens {TGE) .20 i 0,96 14
TrichioroBucromethaneg 080 ] .29 2.4
Kylenes, Total 1.6 [§] 048 20
Surrogate YFpo tualifar Acceplance Limils
12.Diskoreathanedd (Suny g ' TRV
4-Bromofiuorcbenzens {Sur a8 5 - 120
Dibromafiucromsthane (Sury) 93 B~ 118
Toluene-d8 {Su) 80 85 - 120

Testamerica Detvar
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Chent AMED Envircnment & infrastructure, Ing,

Client Bample 1D:

Lab Sampla ID:
Chent Matrbe

STOH2-W3ID-WE-080214

280-59586-1
Water

Analytical Data

Job Mumber.  280-59588-1

Date Sampled: 09020141037
Date Pocelved: DO/042014 1000

Sevatysis Method:
Frag Method:
Ptution:
Aralyais Date;
Frep Date:

Aralyte

Casoling Range Organics (GROMCE-CH0

Surrogate
a.a.8 Trifugrotoluense

80158_GRO
5030R

.03

DUI2I2014 1258
DOIZ2014 1258

28168 GRC Gasoline Range Urganies (GRGY

Analysis Halch: RB-343G77
Frep Batohe BifA

siphifier

o]

instrument 10;
Lab Fite i

YGC O
GOIFO70LD

fniitial Welght/Volume: 0.25 ml
Firat WelghtfVolume: 5 mi

fnjection Volums;

5 il

m:‘r;epiam:& Lirnity
#2110 o

Testhmerica Doy
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Client AMEC Environment & Infrastructure, Inc.

Client Sample [D: TB01-090314
Lab Sample ID: 280-59588-2TB
Client Matrix: Water

Analytical Data

Job Number: 280-59588-1

Date Sampled: 09/02/2014 0000
Date Received: 09/04/2014 1000

8015B_GRO Gasoline Range Organics (GRO)

Analysis Method: 8015B_GRO Analysis Batch: 280-242714 Instrument 1D: VGC_Q
Prep Method: 5030B Prep Batch: N/A Lab File ID: 020F2001.D
Dilution: 1.0 Initial Weight/Volume: 5 mL
Analysis Date: 09/09/2014 2228 Final Weight/Volume: 5 mL

Prep Date: 09/09/2014 2228 Injection Volume: 5 mlL
Analyte Result (ug/L) Qualifier DL LOQ
Gasoline Range Organics (GRO)-C6-C10 20 U 10 25
Surrogate %Rec Qualifier Acceptance Limits
a,a,a-Triflucrotoluene 87 82-110

TestAmerica Denver
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Analytical Data

Client: AMEC Environment & Infrastructure, Inc, Job Number: 280-59588-1
Client Sample I1D: ST012-W30-WG-080214

Lab Sample ID: 280-59588-1 Date Sampled; 09/02/2014 1037
Client Matrix: Water Date Received: 09/04/2014 1000

8015B_DRO Diesel Range Organics {(DRO) (GC)

Analysis Method: 8015B_DRO Analysis Batch; 280-242565 Instrument [D: SGC_U
Prep Method: 3510C Prep Batch: 280-241972 Initial Weight/Volume: 1050.3 mlL
Dilution: 1.0 Final Weight/Volume: 1 mb
Analysis Date: 09/09/2014 2052 Injection Volume: 1 ul
Prep Date: 09/04/2014 1712 .., Result Type: PRIMARY

\bwl . /[/

{0 { 23/

Analyte Result (mg/L) Qualitier DL LOQ
Diesel Range Organics [C10-C28] 1.2 iyl 0.031 0.24
Surrogate %Rec Qualifier Acceptance Limits
o-Terphenyl o 73 M 50 - 115
TestAmerica Denver Page 34 of 1133
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Client. AMEC Environment & Infrastructure, Inc.

Analytical Data

Job Number; 280-59588-1

Cllent Sample ID: ST012-W30-WG-090214
Lab Sample ID: 280-58588-1 Date Sampled: 09/02/2014 1037
Client Matrix: Water Date Received: 09/04/2014 1000
8010C Metals (ICP)
Analysis Method: 6010C Analysis Batch: 280-242836 Instrument ID: MT_026
Prep Method: 3010A Prep Baich: 280-242295 Lab File ID: 26a081014b.asc
Dilution: 1.0 Initial Weight/Volume: 50 mL
Analysis Date: 09/10/2014 1541 Final Weight/Volume: 50 mL
Prep Date: 09/09/2014 0800 "QBO\}M
wfo 3] 1%
Analyte Resuit (ug/L) Qualifier DL LoQ
Caloi e s Y5665 5 560
fron 1200 22 100
Magnesium 43000 11 500
Manganese 3300 o 0.25 10
Potassium 91000 240 3000
Sodium 62000 92 5000
TestAmerica Denver Page 35 of 1133
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Chent,  AMEC Ervirorgmnent & Infrastruciurs, ine.

Analytical Data

Job Number;, 280-59588-1

Clisnt Sample I STO12-W38-WG-080214

Lab Rarmple ) 280-54588-1

Cliert Matrix: Water

Anialyte Result

Brornide 35
Analysis Batoh: Z80-243071

Chiorida 580
Analysis Batch: 280-243071

Siifate 18

Anatysis Baich; 280-2430714

General Chomistry

Gual Unils IH.

Ay gl 0.41
Analysis Dater OH12/2014 1819
=y mgih. 2.5
Analysis Dale: DWT32014 (5835
g 033

Anglysis Dater 091212074 1818

o
o

[Date Sompled: DRI022014 1037
Date Received: 00/04/2014 1000

Dt Method
(VIR -

140 DRHBA

1.0 HO56A

Testhrerica Donver
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Date: 10/23/14
Date: 10/27/14

SDG#._280-59588-1
Matrix: Groundwater

Method Validated: _8260B Initial Review by:  D. Knaub

Senior Review by: J. Hartness

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flaggin
QG Check Frequency Cri?eria Action Crﬁgriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; NA This is a Ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specific criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.g.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C). allowed by analyst until
successful
demonstration of
capability is complete.
MDL Study At initial set-up See 40 CFR 136B. MDL Run MDL verification NA Samples cannot be Ok
and verification checks must check at higher level analyzed without a
subsequently produce a signal at least 3 and set MDL higher or valid MDL.
once per 12- times the instrument's noise | reconduct MDL study
month period,; level. (see box D-18)
otherwise
quarterly MDL
verification
checks shall be
performed (see
box D-18)
Tuning Prior to Refer to method for specific | Retune instrument and Flagging criteria are Problem must be p. 223 -228 level IV package
calibration and ion criteria. verify. Rerun affected not appropriate corrected. No samples | VMS_G2, ICAL/ICV, 8/27/14
every 12 hours samples. may be accepted VMS_G2, ICAL/ICV, 9/04/14
during sample without a valid tune. VMS_G2, CCV 9/10/14
analysis VMS_Z, ICAJICV 8/11/14
VMS_Z ICAL/ICY 9/04/14
VMS_Z CCV 9/11/14
All ok

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: 8260B

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

SDG#._280-59588-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Breakdown Daily prior to Degradation £ 20% for DDT | Correct problem then Flagging criteria are No sampiles shall be NA
Check (DDT analysis of repeat breakdown check | not appropriate run until degradation <
Method 8270C samples 20%. Benzidine and

Only)

pentachlorophenol
should be present at
their normal responses
and no peak tailing
should be observed.

Container,
Preservation,
and Holding
Time

All field samples

8260 — 40 ml VOA vial
HCl to pH < 2, Cool to 4°C
14 days to analysis

8270 — 1 L Amber glass,
Coolto 4°C

NA

Samples analyzed
outside of holding
time or received
unpreserved are
qualified as estimated
and flagged “J” or

Use professional
judgment to determine
effect of improper
container

Collection date: 9/02/14

Analysis date: 9/10/14,
9/11/14

7 days to extraction “uJ” Temp 3.0 °C
40 days to analysis
DoD Quality Systerms Manual — Version 4.2 Final Page 2 of 6
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Method Validated: 8260B Date: 10/23/14

Date: 10/27/14

Initial Review by:  D. Knaub
Senior Review by: J. Hartness

SDG#._280-59588-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Minimum Five- Initial calibration Avera Correct problem then Flagging criteria are Problem must be p. 252
Point Initial ior to sample ge response factor repeat initial calibration. not appropriate. corrected. No samples
f ! prior to p (RF) for SPCCs: p pprop amp VMS_G2, 8/27/14

Calibration For | analysis VOCs - 0.30 for may be run until ICAL All OK

All Analytes : has passed.

(ICAL) Chlorobenzene and 1,1,2,2-
tetrachlorolethane. a 0.1 for p.292
chloromethane, bromoform, VMS_G2, 9/04/14
and 1,1-dicbloroethane. (short list)
SVOCs - a 0.050. All OK
RSD for RFs for CCCs: The
CCCs are vinyl chloride, p. 314
1,1-dichlorethene, .
chloroform, 1,2- VMS—Z_’ 8/1114
dichloropropane, toluene, (short list)
and ethylbenzene. AlTOK
VOCs and SVOCs - 30%
and one option below; p. 336
Option 1: RSD for each VMS_Z 9/04/14
analyte < 15% All OK

Option 2: linear least
squares regression r a
0.995

Option 3: non-linear
regression - coefficient of
determination (COD) e a
0.99 (6 points shall be used
for second order, 7 points
shall be used for third order)

Second Source
Calibration
Verification

Once after each
initial calibration

Value of second source for
all analytes within + 25% of
expected value (initial
source)

Correct problem and
verify second source
standard. Rerun second
source verification. If
that fails, correct
problem and repeat
initial calibration.

Flagging criteria are
not appropriate.

Problem must be

corrected. No samples

may be run until
calibration has been
verified.

p.377, VMS_G2 ICV
280-240780/14 (8/27/14)
p.384VMS_G2 ICV(short list)
280-241807/13

p. 404, VMS_Z ICV (short list)
280-238260/16 (8/11/14)

p. 408 VMS_Z (9/04/14)
280-241805/19

All OK
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Date: 10/23/14
Date: 10/27/14

SDG#._280-59588-1
Matrix: Groundwater

Method Validated: _8260B Initial Review by:  D. Knaub

Senior Review by: J. Hartness

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Retention Time | Once per ICAL Position shall be set using NA AllOK
Window the midpoint standard of the
Position initial calibration curve.
Establishment
for Each
Analyte and
Surrogate
Evaluation of With each RRT of each target analyte Correct problem, then All ok
Relative sample in each calibration standard | rerun ICAL.
Retention within = 0.06 RRT units.
Times (RRT)
Calibration Daily, before Average RF for SPCCs: Correct problem, then Apply Q-flag if no NA p. 388, VMS_G2 CCV
Verification sample analysis, | VOCs 0.30 for rerun CV. If that fails, sample material 280-242744/2 (9/10/14)
{CV) and every 12 Chlorobenzene and 1,1,2,2- | repeat initial calibration. | remains and analyte p. 395 VMS_G2 CCV (short list)
hours of analysis | tetrachlorolethane, 0.1 for See section 5.5.10 and exceeds criteria. 280-242744/2 (9110/14)
time chloromethane, bromoform, | DoD clarification box 55.
and 1,1-dichloroethane. 283154;2\418/—22 cev
SVOCs 0.050. - ©ina)
2. %Difference/Drift for p. 427 VMS_Z CCV (short list)
CCCs: VOCs and SVOCs 280-242801/3
<20%D All COIs OK
{Note: D = difference when
using RFs or drift when
using least squares
regression or non-linear
calibration.)
internal In all field Retention time = 30 Inspect mass If corrective action Flagging criteria are p. 229 -234
Standards samples and seconds from retention time | spectrometer and GC fails in field samples, not appropriate. ICIS 280-240780/11
Verification standards of the midpoint standard in for malfunctions. apply Q-flag to ICIS 280-241807/10
the ICAL Reanalysis of samples analytes associated ICIS 280-238260/13
EICP area within - 50% to + | analyzed while system with the non- All ok
100% of ICAL midpoint was malfunctioning is compliant IS.
standard mandatory. Flagging criteria are
not appropriate for
failed standards.
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Date: 10/23/14
Date: 10/27/14

SDG#._280-59588-1
Matrix: Groundwater

Method Validated: _8260B Initial Review by:  D. Knaub

Senior Review by: J. Hartness

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
p.40 MB 280-242744/7
Method Blank One per No analytes detected > Correct problem, then Apply B-flag to all MeCl=1.01x10=10.1 ug/lL
preparatory RL. For common laboratory | see criteria in box D-5. If | results for the specific Flag ST012-W30-WG-
batch contaminants, no analytes required, reprep and analyte(s) in all 090214, and TB01-090314
detected > RL. reanalyze method blank | samples in the as “B”
and all samples associated p. 42 MB0280-242801/6
processed with the preparatory batch. All ND
contaminated blank.
LCS One LCS per QC acceptance criteria Correct problem, then If corrective action p.41 LCS 280-242744/6
Containing All preparatory specified by DaD, if reprep and reanalyze fails, applylQ-flag to All OK
Analytes batch available; see box D-7 and the LCS and all samples | specific analyte(s) in p. 43 LCS 280-242801/4
Required to be Appendix DoD-D. in the associated all samples in the All OK
Reported, preparatory batch for associated
including failed analytes, if preparatory batch.
Surrogates sufficient sample
material is available.
(See full explanation in
Appendix DoDID.
MS One MS per For matrix evaluation, use Examine the project- Lab: For the specific For matrix evaluation No MS/MSD submitted for
preparatory QC acceptance criteria specific DQOs. Contact analyte(s) in the only. If MS results are method 8260B

batch per matrix
(see box D- 15)

specified by DoD for LCS.

the client as to
additional measures to
be taken.

parent sample, apply
J- flag if acceptance
criteria are not met.
Validator flags: If
using AFCEE; Apply
“M” flag

outside the LCS limits,

the data shall be

evaluated to determine

the source of
difference and to

determine if there is a

matrix effect or
analytical error

MSD or Sample | One per RPD < 30% (between MS Examine the project- Lab: For the specific The data shall be NA -See above
Duplicate preparatory and MS8D or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
additional measures to J- flag if acceptance difference.
be taken. criteria are not met.
Validator flags: If
using AFCEE; Apply
“M” flag
DoD Quality Systerms Manual — Version 4.2 Final Page 5 of 6
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Method Validated: 8260B

Initial Review by:
Senior Review by: J. Hartness

D. Knaub

Date: 10/23/14
Date: 10/27/14

SDG#:_280-59588-1

Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Surrogate All field and QC QC acceptance criteria for For QC and field For the specific p. 37
Spike (Analytes | samples LCS published by DoD, if samples, correct analyte(s) in all field All OK.
ldentified in available; otherwise problem, then reprep samples collected

Appendix DoD-
D)

method- specified criteria or
laboratory's own in-house
criteria.

and reanalyze all failed
samples for failed
surrogates in the
associated preparatory
batch, if sufficient
sample material is
available.

from the same site
matrix as the parent,
apply J-flag if
acceptance criteria
are not met.

For QC samples,
apply Q-flag to
specific analyte(s) in
all samples in the
associated
preparatory batch.

Field Duplicate Project specified | RPD <30% Qualify sample For the specific None in this SDG
— 1 dup for every analyte(s) in the
10 samples parent & dup
samples, apply J- flag
if acceptance criteria
are not met.
Results NA NA NA Apply J-flag to all Samples qualified as
Reported results between MDL estimated and AFCEE
Between MDL and LOQ. Validator flagged “F” unless overridden
and LOQ flags: If using by flags for other criteria
AFCEE; Apply “F”
flag
QC Blanks (Trip | Trip Blank —one | NA NA Associated samples TB01-090314

Blanks,
Equipment
Blanks, and
Field Blanks)

per cooler
containing
samples for
VOCs
Equipment Blank
—as needed
Field Blank — as
needed

less than 5x the blank
value (10x for
common lab
contaminants) are
qualified as estimated
and flagged “B”

MeCl = 0.38ug/l. — flagged
“8” due to method blank -
no qualification required
for samples.
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Method Validated: _8015B (TPH-GRO) Date: 10/23/14

Date: 10/27/14

SDG#:280-59588-1
Matrix: Groundwater

Initial Review by:  D. Knaub
Senior Review by: J. Hartness

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; Not applicable (NA) This is a ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.qg.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Method At initial set-up See 40 CFR 1368. MDL Run MDL verification NA Samples cannot be ok
Detection Limit | and verification checks must check at higher level analyzed without a
(MDL) Study subsequently produce a signal at least 3 and set MDL higher or valid MDL.
once per 12 times the instrument's noise | reconduct MDL study
month period,; level. (see box D-18).
otherwise
quarterly MDL
verification
checks shall be
performed (see
box 0-18)
Retention Time | At method set-up | RT width is + 3 times NA NA
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 72-hour
Calculated for (e.g., column study.
Each Analyte change)
and Surrogate
Breakdown Daily prior to Degradation < 15% for both | Correct problem then Flagging criteria are No samples shall be NA TPH-GRO
Check (Endrin/ analysis of Endrin and DDT. repeat breakdown not appropriate run until degradation <
DDT Method samples check. 15%.
8081 Only)
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Method Validated: _8015B (TPH-GRO) Initial Review by:  D. Knaub Date: 10/23/14 SDG#:280-59588-1
Senior Review by: J. Hartness Date: 10/27/14 Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

QC Check Minimum Acceptance Corrective Flagging

Frequency Criteria Action Criteria Comments DQE Notes/Flags

Container, All field samples | grRO- Water 40 ml VOA NA Samples analyzed Use professional Collected: 9/02/14
Preservation, vial; HCl to pH < 2, Cool to outside of holding judgment to determine
and Holding 6°C time or received effect of improper Temp=3.0°C
Time unpreserved are container

Soil: (low-level) 5 g in 40 mi e ; .
. qualified as estimated Analyzed: 9/09/14, 9/12/14
VOA w/H>O or sodium and flagged “J” or ok

bisulfate; Cool to 6°C g
(high-level) 5 g in 40 mi
VOA w/methanol, Cool to
6°C, or EnCore® or
equivalent (48 hrs to
preservation)

14 days to analysis

DRO — Water: 1 L Amber
glass, Cool to 6°C

Soil: 4 oz amber glass jar,
Cool to 6°C

Water: 7 days to extraction

Soil: 14 days to extraction
40 days to analysis
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Method Validated: _8015B (TPH-GRO)

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

SDG#:280-59588-1

Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Minimum Five- Initial calibration | One of the options below Correct problem then Flagging criteria are Problem must be p. 533
Point Initial prior to sample (except for Method 8082, repeat initial calibration. | not appropriate. corrected. No samples | Inst VGC_Q
Calibration For | analysis which may only use Option may be run until ICAL 3/12/14
All Analytes 1or2): has passed. OK
(ICAL) Option 1: RSD for each For PCB analysis, a
analyte < 20% mixture of Aroclors
Option 2: linear least 1016 and 1260 is
squares regression: r 2 normally used to
20.995 establish detector
Option 3: non-linear calibration linearity,
regression: coefficient of unless project-specific
determination (COD) r2 data suggest the
20.99 (6 points shall be presence of another
used for second order, 7 Aroclor (e.g., 1232). In
points shall be used for third addition, a mid-fevel or
order) lower standard for
each of the remaining
Aroclors is
analyzed for pattern
recognition and
response factor.
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be p. 561
Calibration initial calibration all analytes within + 20% of | verify second source not appropriate. corrected. No samples | ICV 280-216544/11
Verification expected value (initial standard. Rerun second may be run until 3/12/14
source) source verification. If calibration has been Inst VGC_Q
that fails, correct verified.
problem and repeat
initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA p. 532 ICAL
Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.
Surrogate
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Method Validated: _8015B (TPH-GRO) Date: 10/23/14

Date: 10/27/14

SDG#:280-59588-1
Matrix: Groundwater

Initial Review by:  D. Knaub
Senior Review by: J. Hartness

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

QC Check

Minimum
Frequency

Acceptance
Criteria

Corrective
Action

Flagging
Criteria

Comments

DQE Notes/Flags

Retention Time

Each calibration

Analyte within established

Correct problem, then

Flagging criteria are

No samples shall be

p. 562 ICV

Window verification window reanalyze all samples not appropriate for run without a verified
Verification for standard analyzed since the last initial verification. For | retention time window p. 568, 575, 582, 589, 596
Each Analyte acceptable retention CCV, apply a Q-flag at the initial CCVs
and Surrogate time check. If they fail, to all resulits for verification. For
redo ICAL and reset analytes outside the method 8015, check
retention time window, established window. state methods for use
of modified retention
time markers with
gasoline range
organics (GRO) or
diesel range organics
(DRO).
Calibration ICV: Daily, All analytes within £ 20% of | ICV: Correct problem, ICV: Flagging criteria | If %D for an individual p. 561
Verification before sample expected value from the rerun ICV. If that fails, are not appropriate. analyte is > 20%, no ICVRT 280-216544/11
(Initial [ICV] and | analysis ICAL repeat initial calibration. samples may be 3/12/14
Continuing CCV: After every See section 5.5.10 and CCV: Apply Q-flag to | analyzed until the InstVGC_Q OK
[CCVY]) 10 field samples box 55. all results for the problem has been p. 567

and at the end of

since last successful
calibration verification.

specific analyte(s) in

verification, if .
reanalysis is not
possible.

corrected.

9/09/1
Inst vV
p. 581

9/10/1
Inst V

9/12/1
Inst V

9/12/1
Inst V

CCV 280-242714/4

the analysis CCV: Correct problem all samples since the 9/09/14
sequence then repeat CCV and last acceptable Inst VGC_Q OK
reanalyze all samples calibration p. 574

CCV 280-242714/19

4
GC_Q OK

CCV 280-242714/26

4
GC_Q OK

p. 588
CCV 280-243077/3

4
GC_Q OK

p. 595
CCV 280-243077/19

4
GC_Q OK
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Method Validated: _8015B (TPH-GRO) SDG#:280-59588-1

Matrix: Groundwater

Initial Review by:  D. Knaub
Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Method Blank One per No analytes detected > Correct problem, then Apply B-flag to all p. 44
preparatory Y2RL. For common see criteria in box 0-5; if | results for the specific MB 280-242714/5
batch laboratory contaminants, no | required, reprep then analyte(s) in all ND
analytes detected > RL. reanalyze method blank | samples in the p. 46
and all samples associated MB 280-243077/4
processed with the preparatory batch ND
contaminated blank.
Laboratory One LCS per QC acceptance criteria Correct problem, then If corrective action p. 44,
Control Sample | preparatory specified by DoD, if reprep and reanalyze fails apply J-flag to LCS/LCSD 280-24214/6,7
(LCS) batch available; see box D-7 and the LCS and all samples | specific analyte(s) in GRO =83, 85
Containing All Appendix DoD-D . in the associated all samples in the OK
Analytes preparatory batch for associated p. 46
Required to be failed analytes, if preparatory batch LCS/LCSD 280-243077/5,6
Reported, sufficient sample GRO =119, 109
including material is available
Surrogates (see full explanation in
Appendix DoD D)
Matrix Spike One MS per For matrix evaluation, use Examine the project- Lab: For the specific For matrix evaluation No MS/MSD submitted with
{(MS) preparatory QC acceptance criteria specific DQOs. Contact analyte(s) in the only. If MS results are this SDG
batch per matrix | specified by DoD for LCS. the client as to parent sample, apply | outside the LCS limits,
(see box ID- 11) additional measures to J- flag if acceptance the data shall be
be taken, criteria are not met. evaluated to determine
the source of
Validator flags: If difference and to
using AFCEE; Apply determine if there is a
“M” flag matrix effect or
analytical error.
Matrix Spike One per RPD <30% (between MS Examine the project- Lab: For the specific The data shall be No MSD performed with this
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine | SDG
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.
Validator flags: If
using AFCEE; Apply
“‘M” flag
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Method Validated: _8015B (TPH-GRO)

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

SDG#:280-59588-1

Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Field Duplicate Project specified | RPD <30% Qualify sample For the specific None in this SDG

— 1 dup for every

analyte(s) in the

10 samples parent & dup
samples, apply J- flag
if acceptance criteria
are not met.
Surrogate All field and QC QC acceptance criteria for For QC and field For the specific Alternative surrogates | p. 38
Spike (Analytes | samples LCS specified by DoD, if samples, correct analyte(s) in all field are recommended ST012-W30-WG-090214=
identified in available; otherwise problem then reprep and | samples collected when there is obvious 154%
Appendix DoD- method- specified criteria or | reanalyze all failed from the same site chromatographic Flag assoc. result “4”
D} laboratory's own in-house samples for failed matrix as the parent, interference.
criteria surrogates in the apply J-flag if
associated preparatory acceptance criteria
batch, if sufficient are not met.
sample material is For QC samples,
available. If obvious apply Q-flag to
chromatographic specific analyte(s) in
interference with all samples in the
surrogate is present, associated
reanalysis may not be preparatory batch.
necessary.
Confirmation of | All positive Calibration and QC criteria NA Apply J-flag if RFD > Report the higher of NA

Positive
Results
(Second
Column or
Second
Detector)

results must be
confirmed (in
Method 8081A
exclude
toxaphene and
technical
chlordane, in
Method 8015B
exclude GRO,
DRO, and
residual range

organics (RRO)).

same as for initial or primary
column analysis. Resuits
between primary and
second column RPD < 40%.

40% or Q-flag if
sample is not
confirmed. Discuss in
the case narrative.

two confirmed results
unless overlapping
peaks are causing
erroneously high
results, then report the
non- affected result
and document in the
case narrative.
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Method Validated: _8015B (TPH-GRO) SDG#:280-59588-1

Matrix: Groundwater

Initial Review by:  D. Knaub
Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Results NA NA NA Apply J-flag to all No targets detected between
Reported results LOD and LOQ
Between LOD between LOD and
and LOQ LCQ.
Validator flags: If
using AFCEE; Apply
“F" flag
QC Blanks Trip Blank —one | NA NA Associated samples TB01-090314
{Trip Blanks, per cooler less than 5x the blank ND for GRO
Equipment containing value (10x for
Blanks, and samples for common lab
Field Blanks) volatile contaminants) are
parameters qualified as estimated
Equipment Blank and flagged “B”
—as needed
Field Blank — as
needed
DoD Quality Systerms Manual — Version 4.2 Final Page 7 of 7
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Method Validated: _8015B (TPH-DRO) Date: 10/23/14

Date: 10/27/14

SDG#:280-59588-1
Matrix: Groundwater

Initial Review by:  D. Knaub
Senior Review by: J. Hartness

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; Not applicable (NA) This is a ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.qg.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Method At initial set-up See 40 CFR 1368. MDL Run MDL verification NA Samples cannot be ok
Detection Limit | and verification checks must check at higher level analyzed without a
(MDL) Study subsequently produce a signal at least 3 and set MDL higher or valid MDL.
once per 12 times the instrument's noise | reconduct MDL study
month period,; level. (see box D-18).
otherwise
quarterly MDL
verification
checks shall be
performed (see
box 0-18)
Retention Time | At method set-up | RT width is + 3 times NA NA
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 72-hour
Calculated for (e.g., column study.
Each Analyte change)
and Surrogate
Breakdown Daily prior to Degradation < 15% for both | Correct problem then Flagging criteria are No samples shall be NA TPH-DRO
Check (Endrin/ analysis of Endrin and DDT. repeat breakdown not appropriate run until degradation <
DDT Method samples check. 15%.
8081 Only)
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Method Validated: _8015B (TPH-DRO) Initial Review by:  D. Knaub Date: 10/23/14 SDG#:280-59588-1
Senior Review by: J. Hartness Date: 10/27/14 Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

QC Check Minimum Acceptance Corrective Flagging

Frequency Criteria Action Criteria Comments DQE Notes/Flags

Container, All field samples | grRO- Water 40 ml VOA NA Samples analyzed Use professional Collected: 9/02/14
Preservation, vial; HCl to pH < 2, Cool to outside of holding judgment to determine
and Holding 6°C time or received effect of improper Temp= 3.0 °C
Time . . unpreserved are container
Sol: (low-level) 5 g in 40 ml qualified as estimated Extracted; 9/04/14

VOA w/H.O or sodium “« .
bisulfate; Cool to 6°C ?S\(Jj”ﬂagged Jror ﬁ;alyzed. 9/09/14

(high-level) 5 g in 40 mi
VOA w/methanol, Cool to
6°C, or EnCore® or
equivalent (48 hrs to
preservation)

14 days to analysis

DRO — Water: 1 L Amber
glass, Cool to 6°C

Soil: 4 oz amber glass jar,
Cool to 6°C

Water: 7 days to extraction

Soil: 14 days to extraction
40 days to analysis
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Method Validated: _8015B (TPH-DRO)

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

SDG#:280-59588-1

Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Minimum Five- Initial calibration | One of the options below Correct problem then Flagging criteria are Problem must be p. 651
Point Initial prior to sample (except for Method 8082, repeat initial calibration. not appropriate. corrected. No samples | Inst SGC_U
Calibration For | analysis which may only use Option may be run until ICAL 7/16/14
All Analytes 1or2): has passed. OK
(ICAL) Option 1: RSD for each For PCB analysis, a
analyte < 20% mixture of Aroclors
Option 2: linear least 1016 and 1260 is
squares regression: r 2 normally used to
20.995 establish detector
Option 3: non-linear calibration linearity,
regression: coefficient of unless project-specific
determination (COD) r2 data suggest the
20.99 (6 points shall be presence of another
used for second order, 7 Aroclor (e.g., 1232). In
points shall be used for third addition, a mid-fevel or
order) lower standard for
each of the remaining
Aroclors is
analyzed for pattern
recognition and
response factor.
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be p. 689
Calibration initial calibration all analytes within + 20% of | verify second source not appropriate. corrected. No samples | ICV 280-234596/11
Verification expected value (initial standard. Rerun second may be run until 7/16/14
source) source verification. If calibration has been Inst SGC_U
that fails, correct verified.
problem and repeat
initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA p. 650 ICAL
Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.
Surrogate
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Method Validated: _8015B (TPH-DRO)

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

SDG#:280-59588-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Retention Time | Each calibration Analyte within established Correct problem, then Flagging criteria are No sampiles shall be p. 690 ICV
Window verification window reanalyze all samples not appropriate for run without a verified
Verification for standard analyzed since the last initial verification. For | retention time window p. 697 CCV
Each Analyte acceptable retention CCV, apply a Q-flag at the initial
and Surrogate time check. If they fail, to all resulits for verification. For p. 704 CCV
redo ICAL and reset analytes outside the method 8015, check
retention time window, established window. state methods for use
of modified retention
time markers with
gasoline range
organics (GRO) or
diesel range organics
(DRO).
Calibration ICV: Daily, All analytes within £ 20% of | ICV: Correct problem, ICV: Flagging criteria | If %D for an individual p. 689
Verification before sample expected value from the rerun ICV. If that fails, are not appropriate. analyte is > 20%, no ICV 280-234596/11
(Initial [ICV] and | analysis ICAL repeat initial calibration. samples may be 7/16/14
Continuing CCV: After every See section 5.5.10 and CCV: Apply Q-flag to | analyzed until the Inst SGC_U
[ccv)) 10 field samples box 55. all results for the problem has been
and at the end of specific analyte(s) in corrected. p. 696
the analysis CCV: Correct problem all samples since the CCV 280-242565/4
sequence then repeat CCV and last acceptable 9/09/14
reanalyze all samples calibration Inst SGC_U
since last successful verification, if .
calibration verification. reanalysis is not p. 703
possible. CCV 280-242565/12
9/09/14
Inst SGC_U
Method Blank One per No analytes detected > Correct problem, then Apply B-flag to all p.48
preparatory “2RL. For common see criteria in box 0-5; if | results for the specific MB 280-241972/1-A
batch laboratory contaminants, no | required, reprep then analyte(s) in all DRO=ND

analytes detected > RL.

reanalyze method blank
and all samples
processed with the
contaminated blank.

samples in the
associated
preparatory batch
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Method Validated: _8015B (TPH-DRO)

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

SDG#:280-59588-1

Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Laboratory One LCS per QC acceptance criteria Correct problem, then if corrective action p. 48
Control Sample | preparatory specified by DaD, if reprep and reanalyze fails apply J-flag to LCS/LCSD 280-241972/
(LCS) batch available; see box D-7 and the LCS and all samples | specific analyte(s) in 2-A3-A
Containing All Appendix DoD-D . in the associated all samples in the DRO =70,84 RPD =17
Analytes preparatory batch for associated
Required to be failed analytes, if preparatory batch
Reported, sufficient sample
Including material is available
Surrogates (see full explanation in
Appendix DoD D)
Matrix Spike One MS per For matrix evaluation, use Examine the project- Lab: For the specific For matrix evaluation No MS/MSD submitted with
(MS) preparatory QC acceptance criteria specific DQOs. Contact analyte(s) in the only. If MS results are this SDG
batch per matrix | specified by DoD for LCS. the client as to parent sample, apply | outside the LCS limits,
(see box ID- 11) additional measures to J- flag if acceptance the data shall be
be taken, criteria are not met. evaluated to determine
the source of

Validator flags: If difference and to

using AFCEE; Apply determine if there is a

“M” flag matrix effect or

analytical error.

Matrix Spike One per RPD <30% (between MS Examine the project- Lab: For the specific The data shall be No MSD or lab dup
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine | performed with this SDG
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.

Validator flags: If
using AFCEE; Apply
‘M” flag

Field Duplicate

Project specified
— 1 dup for every
10 samples

RPD <30%

Qualify sample

For the specific
analyte(s) in the
parent & dup
samples, apply J- flag
if acceptance criteria
are not met.

None in this SDG
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Method Validated: _8015B (TPH-DRO)

Initial Review by:  D. Knaub
Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

SDG#:280-59588-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS

8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Surrogate All field and QC QC acceptance criteria for For QC and field For the specific Alternative surrogates | p. 39
Spike (Analytes | samples LCS specified by DaD, if samples, correct analyte(s) in all field are recommended All ok
ldentified in available; otherwise problem then reprep and | samples collected when there is obvious
Appendix DoD- method- specified criteria or | reanalyze all failed from the same site chromatographic
D) laboratory's own in-house samples for failed matrix as the parent, interference.
criteria surrogates in the apply J-flag if
associated preparatory acceptance criteria
batch, if sufficient are not met.
sample material is For QC samples,
available. If obvious apply Q-flag to
chromatographic specific analyte(s) in
interference with all samples in the
surrogate is present, associated
reanalysis may not be preparatory batch.
necessary.
Confirmation of | All positive Calibration and QC criteria NA Apply J-flag if RFD > Report the higher of NA
Positive results must be same as for initial or primary 40% or Q-flag if two confirmed results
Results confirmed (in column analysis. Results sample is not unless overlapping
(Second Method 8081A between primary and confirmed. Discuss in | peaks are causing
Column or exclude second column RPD < 40%. the case narrative. erroneously high
Second toxaphene and results, then report the
Detector) technical non- affected resuit
chlordane, in and document in the
Method 80158 case narrative.
exclude GRO,
DRO, and
residual range
organics (RRO)).
Results NA NA NA Apply J-flag to all No targets detected between
Reported results LOD and LOQ
Between LOD between LOD and
and LOQ LCQ.
Validator flags: If
using AFCEE; Apply
“F" flag
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Method Validated: _8015B (TPH-DRO)

Initial Review by:
Senior Review by: J. Hartness

D. Knaub

Date: 10/23/14
Date: 10/27/14

SDG#:280-59588-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS

8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
QC Blanks Trip Blank —one | NA NA Associated samples No EB
(Trip Blanks, per cooler less than 5x the blank
Equipment containing value (10x for
Blanks, and samples for common lab
Field Blanks) volatile contaminants) are
parameters qualified as estimated
Equipment Blank and flagged “B”
—as needed
Field Blank — as
needed
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Method Validated: 6010

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Initial Review by:
Senior Review by: J. Hartnhess

D. Knaub

Date: 10/23/14
Date: 10/27/14

SDG#:280-59588-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate results; Not applicable (NA) This is a Ok
Acceptable any test method published by DoD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.1). check sample (e.q.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Instrument At initial set-up IDL shall be < Limit of NA NA p. 748 6/11/13
Detection Limit | and after Detection (LOD)
(IDL) Study significant
change in
instrument type,
personnel, test
method, or
sample matrix
Container, All field samples | Water: 500 ml Poly, HNO3 NA Samples analyzed Use professional Collection date: 9/02/14
Preservation, to pH <2, Cool to 6°C, outside of holding time judgment to determine | Prep; 9/09/14
and Holding Soil: 4 oz glass or poly jar, or received unpreserved | effect of improper Analysis date: 9/10/14
Time Cool to 6°C are qualified as container
estimated and flagged Temp:3.0 °C
180 days to analysis “J” or “UJ”
Initial Daily ICAL prior If more than one calibration | Correct problem then Flagging criteria are not Problem must be p. 758 run log
calibration to sample standard is used, r 2 0.995. | repeat ICAL. appropriate. corrected. No samples | ICIS analyzed 9/10/2014
(ICAL) for all analysis may be run until ICAL 11:24
analytes has passed. IC analyzed 9/10/2014 11:27

{(minimum one
high standard
and a
calibration
blank)

and 11:30
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Method Validated: 6010

Initial Review by:  D. Knaub

Senior Review by: J. Hartnhess

Date: 10/23/14
Date: 10/27/14

SDG#:280-59588-1
Matrix: Groundwater

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE Notes/Flags
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are not Problem must be p. 734 ICVH 280-242836/6
Calibration ICAL, prior to all analytes within + 10% of | verify second source appropriate. corrected. No samples | 9/10/2014 All OK
Verification beginning true value standard. Rerun ICV. If may be run until p. 735 ICV 280-242836/8
(ICV) sample run that fails, correct calibration has been 9/10/2014 Al OK
problem and repeat verified. p. 737 ICVL 280-242836/10
ICAL. 9/10/2014 Al OK
Continuing After every 10 All analytes within £ 10% of | Correct problem, rerun If reanalysis cannot be Problem must be p. 734 CCVH 280-
Calibration field samples true value CCV. If that fails, then performed, data must be | corrected. Results may | 242836/24,35 9/10/14 All OK
Verification and at the end of repeat ICAL. Reanalyze | qualified and explained not be reported without | p. 735 CCV 280-242265/9,
(CCV) the analysis all samples since last in the case narrative. a valid CCV. Flagging | 25,36 9/10/14 Al OK
sequence successful calibration Apply Q-flag to all is only appropriate in p. 737 CCVL 280-
verification results for the specific cases where the 242836/27, 38 9/10/14
analyte(s) of interest in samples cannot be Ca = 118% No flag,
all samples since the reanalyzed. associated sample result very
last acceptable CCV. high
Validator flags: If using
AFCEE; Apply “J” flag
only if reanalysis cannot
be performed
Low-level Daily, after one- Within + 20% of true value Correct problem, then Flagging criteria are not No samples may be p. 738
calibration point ICAL reanalyze appropriate. analyzed without a All OK

check standard

valid low-level
calibration check
standard. Low-level
calibration check
standard should be
less than or equal to
the reporting limit.
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Method Validated: 6010

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Initial Review by:
Senior Review by: J. Hartnhess

D. Knaub

Date: 10/23/14
Date: 10/27/14

SDG#:280-59588-1
Matrix: Groundwater

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Linear dynamic | Every 6 months Within £10% of NA NA p. 756
range or high- - expected value 772114
level check
standard
Method Blank One per No analytes detected > %% Correct problem, then If reanalysis cannot be Problem must be p. 50
preparatory RL and greater than 1/10 see criteria in box D-1; if | performed, data must be | corrected. Results may | MB-280-242295/1-A
batch the amount measured in required, reprep then gualified and explained not be reported without | Ca = 378 5x=1875

any sample or 1/10 the
regulatory limit (whichever
is greater). Blank result
must not otherwise affect
sample results. For
common laboratory
contaminants, no analytes
detected > RL (see Box D-

1),

reanalyze method blank
and all samples
processed with the
contaminated blank.

in the case narrative.
Apply B-flag to all results

for the specific

analyte(s) in all samples

in the associated
preparatory batch

a valid method blank.
Flagging is only
appropriate in cases
where samples cannot
be reanalyzed.

Assoc. result > 5x blank, no
flags necessary

Calibration Before beginning | No analytes detected > Correct problem. Apply B-flag to all results p. 739 9/10/14
blank a sampile run, LOD Reprep and reanalyze for specific analyte(s) in ICB/CCBs 280-242836/13
after every 10 calibration blank. All all samples associated ND
samples, and at samples following the with the blank. 280-242836/26, 37
end of the last acceptable M= 0270 Jx5=135ug/L
analysis calibration blank must Mn = 0.330 .0 x5 =1.65ug/L
sequence be reanalyzed Mn detected in samples at 5x
greater than CCB: No
qualification required
Interference At the beginning | ICS-A Terminate analysis, If corrective action fails, p. 741 9/10/14
check of an analytical Absolute value of locate and correct apply Q-flag to all results ICSA -
solutions (ICS- | run and every 12 | concentration for all non- problem, reanalyze ICS, | for specific analyte(s) in ICS-A Bin »LOD
A and ICS-AB) | hours spiked analytes <LOD reanalyze all samples. all samples associated No qualification- vendor

(unless they are a verified
trace impurity from one of
the spiked analytes)

with the ICS.

Validator flags: If using

verified trace impurities

p. 742 9/10/14

ICS-AB: Within +20% of AFCEE; Apply “M" flag ICS-AB All OK
expected value
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Date: 10/23/14
Date: 10/27/14

SDG#:280-59588-1
Matrix: Groundwater

Method Validated: _6010 Initial Review by:  D. Knaub

Senior Review by: J. Hartnhess

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE Notes/Flags
Laboratory One per QC acceptance criteria Correct problem, then If reanalysis cannot be Problem must be p. 50
Control Sample | preparatory specified by DoD, if reprep and reanalyze performed, data must be | corrected. Results may | LCS-280-242295/2-A
(LCS) batch available; see box D-3 and the LCS and all samples | qualified and explained not be reported without | 9/10/14 Al OK
Containing All Appendix G. in the associated in the case narrative. a valid LCS. Flagging
Analytes to be preparatory batch for Apply Q-flag to specific is only appropriate in
Reported failed analytes, if analyte(s) in all samples | cases where the
sufficient sample in the associated samples cannot be
material is available preparatory batch reanalyzed.
(see full explanation in Validator flags: If using
Appendix G) AFCEE; Apply “J” flag
Matrix Spike One per For matrix evaluation, use Examine the project- For the specific For matrix evaluation p. 51
(MS) preparatory QC acceptance criteria specific DQOs. If the analyte(s) in the parent only. If MS results are ST012-W30-WG-090214
batch per matrix | specified by DoD for LCS. matrix spike falls outside | sample, apply J-flag if outside the LCS limits, | All ok
(see box D-7) of DoD criteria, acceptance criteria are the data shall be
additional quality control | not met. evaluated to determine
test (dilution test and the source of
post-digestion spike Validator flags: If using difference and to
addition) are required to | AFCEE; Apply “M” flag determine if there is a
evaluate matrix effects. matrix effect or
analytical error.
Matrix Spike One per MSD: For matrix evaluation | Examine the project- For the specific The data shall be p. 51
Duplicate preparatory use QC acceptance criteria | specific DQOs. Contact analyte(s) in the parent evaluated to determine | ST012-W30-WG-090214
{MSD) batch per matrix | specified by DoD for LCS the client as to sample, apply J- flag if the source of RPDs
(see Box D-7) additional measures to acceptance criteria are difference. All ok
MSD RPD < 20% be taken. not met. Validator flags:
If using AFCEE; Apply
“M” flag
Dilution test Once per Five-fold dilution must Perform post- Flagging criteria Only applicable for p. 52
preparatory agree within + 10% of the digestion spike are not samples with ST012-W30-WG-090214
batch original measurement addition. appropriate. concentrations > 50 All OK
x LOQ.
Post digestion When dilution Recovery within 75-125% of | Run  all  associated | For specific analyte(s) in | Spike addition should p. 51
spike addition test fails or (see Table B-1) samples in the | the parent sample, apply | produce a Ca=70%
analyte preparatory batch by | J-flag of acceptance concentration of 10 - Mn = -81%
concentration for method of standard | criteria are not met. 100 x LOQ No qualification: sample
all samples < 50 additions (MSA) or see results greater than 4x
x LOQ flagging criteria. spike amount
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Method Validated: 6010

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Initial Review by:

D. Knaub
Senior Review by: J. Hartnhess

Date: 10/23/14
Date: 10/27/14

SDG#:280-59588-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE Notes/Flags
Method of When matrix NA NA NA Document use of MSA | NA
standard interference is in the case narrative.
additions (MSA) | suspected
Field Duplicate Project specified | RPD 20% Qualify samples For the specific None in this SDG
— 1 dup for every analyte(s) in the parent
10 samples & dup samples, apply J-
flag if acceptance
criteria are not met.
Results NA NA NA Apply J-flag to all resuits Results reported between
Reported between DL and LOQ. MDL and RL flagged “F” for
Between LOD AFCEE.
and LOQ Validator flags: If using
AFCEE; Apply “F” flag
QC Blanks Equipment Blank | NA NA Associated samples less No EB
(Equipment —as needed than 5x the blank value
Blanks, and Field Blank — as are qualified as
Field Blanks) needed estimated and flagged

gy
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Method Validated: _9056A Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

SDG#._280-59588-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056)

Minimum Acceptance Corrective Flaggin
QG Check Frequency Cri?eria Action Crﬁgriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; Not applicable (NA) This is a ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.g.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Limit of At initial set-up See 40 CFR 1368. MDL Run MDL / LOD NA Samples cannot be p. 1033
Detection and verification checks must verification check at analyzed without a 6/16/2013
Determination subsequently produce a signal at least 3 higher level and set valid MDL.
and Verification | once per 12 times the instrument's noise | MDL higher or
(LOD) Study month period,; level. reconduct MDL study
otherwise (see box D-13).
quarterly LOD
verification
checks shall be
performed (see
box D-13)
Limit of At initial set-up Within calibration range Re-run LOQ NA Samples cannot be MRL check: Level 4
Quantitation and including low standard; analyzed without a Package
Establishment subsequently within method precision and valid LOQ Pg. 1032 (9/12/14) = All OK
and Verification | once per 12 accuracy.
(LOQ) Study month period;
otherwise
quarterly LOQ
verification
checks shall be
performed (see
box D-14)
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Method Validated: _9056A Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

SDG#._280-59588-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056)

Minimum

Acceptance

Corrective

Flagging

QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Retention Time | At method set-up | RT width is + 3 times NA NA OK
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 24-hour
Calculated for {e.g., column study.
Each Analyte change)
and Surrogate
Container, All field samples | 500 mi poly, Cool to NA Samples analyzed Use professional Collected: 9/02/14
Preservation, 4°C outside of holding judgment to determine | Temp: 3.0°C
and Holding Nitrate — 48 hours time or received effect of improper
Time Nitrite, sulfate, chloride — unpreserved are container Analyzed: 9/12/14, 9/13/14
28 days qualified as estimated
and flagged “J” or
Wy
ICAL for All Initial calibration R =0.995 Correct problem then Flagging criteria are Problem must be p. 1036 Level IV package
Analytes prior to sample repeat initial calibration. not appropriate. corrected. No samples | 9/04/14 6 levels Inst. IC7
(Minimum analysis may be run until ICAL
Three has passed. OK

Standards and
One Calibration

Blank)

Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be p. 1047 Level 4 Package
Calibration initial calibration all analytes within + 10% of | verify second source not appropriate. corrected. No samples | OK

Verification expected value (initial standard. Rerun second may be run until

source)

source verification. If
that fails, correct
problem and repeat
initial calibration.

calibration has been
verified.

Retention Time

Once per ICAL

Position shall be set using

Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.

Surrogate

NA

NA

OK
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Method Validated: _9056A Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

SDG#._280-59588-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Midrange After every 10 All analytes within Correct problem then Apply Q-flag to all No samples may be p. 1025 Level IV Package
Continuing field samples established retention time repeat CCV. If that fails, | results for the specific | analyzed until the 9/12/14
Calibration and at end of the | windows and within + 10% | then repeat ICAL. analyte(s) in all problem has been All CK
Verification analysis of true value Reanalyze all samples samples since the corrected.
(CCV) seguence. since last successful last acceptable
calibration verification. calibration
verification, if .
reanalysis is not
possible.
Method Blank One per No analytes detected > 1% Correct problem, then Lab: Apply B-flag p. 53 MB 280-243071/6
preparatory RL. See box D-1. see criteria in box D-1; if | to all results for All ND
batch required, reprep then the specific
reanalyze method blank analyte{s) in all p. 1025: CCBs - AllND
and all samples samples in the
processed with the associated
contaminated blank. preparatory batch.
Validator;  Apply
“B” flag if result is
less  than  5x
method blank.
Laboratory One LCS per Use laboratory in-house Correct problem, then If corrective action p. 54
Control Sample | preparatory LCS acceptance criteria reprep and reanalyze fails apply J-flag to Br =102, 94
(LCS) batch (not to exceed 20%).See the LCS and all samples | specific analyte(s) in Cl=100, 92
Containing All Box D-3. in the associated all samples in the S04 =103, 93
Analytes preparatory batch for associated All OK
Required to be failed analytes, if preparatory batch
Reported, sufficient sample
Including material is available
Surrogates (see full explanation in
Appendix G)
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Method Validated: 9056A

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

COMMON ANIONS ANALYSIS (METHOD 9056)

SDG#._280-59588-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Matrix Spike One MS per For matrix evaluation, use Examine the project- For the specific For matrix evaluation p. 55
(MS) preparatory laboratory in-house LCS specific 000s. Contact analyte(s) in the only. If MS results are ST012-W30-WG-090214
batch per matrix | acceptance criteria (not to the client as to parent sample, apply | outside the LCS limits, | Br=118, 718
(see box D-7) exceed 20%). additional measures to J- flag if acceptance the data shall be Cl=43 48
be taken, criteria are not met. evaluated to determine | S04 =109, 110
the source of No flag for Cl, anal. at 10x dilution
If using AFCEE; difference and to Flag assoc. Brresult as ‘4
Apply “M” flag determine if there is a
matrix effect or
analytical error.
Matrix Spike One per RPD <15% (between MS Examine the project- For the specific The data shall be RPDs OK
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.
if using AFCEE;
Apply “M” flag
Field Duplicate Project specified | RPD =10% Qualify sample For the specific No field dups in this SDG
— 1 dup for every analyte(s) in the
10 samples parent & dup p. 56
samples, apply J- flag Lab dup on ST012-W30-WG-
if acceptance criteria 090214, RPDs OK
are not met.
Results NA NA NA Apply J-flag to all No detections between LOD
Reported results and LOQ
Between LOD between LOD and
and LOQ LoQ.
Validator flags: If
using AFCEE; Apply
“F” flag
QC Blanks Equipment Blank | NA NA Associated samples No EB
(Equipment — as needed less than 5x the blank
Blanks and Field Blank — as value (10x for
Field Blanks) needed common lab

contaminants) are
qualified as estimated
and flagged “B”.
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Data Evaluation Narrative

AMEC Project: Former Williams AFB

AMEC Project Number: 9101110001.5300.5301
Site: ST012 - Enhanced Bioremediation Field Test
Sampling Event: September 2014

Matrix: Groundwater

SDG: 280-59740-1

1.0 INTRODUCTION

A data quality evaluation (DQE) was performed on the data reported for the Enhanced
Bioremediation field test conducted at Site ST012 in September 2014, at the former Williams Air
Force Base (AFB), Mesa, Arizona. The following sections provide summary discussions of the
required data qualifications for each site and analytical methods for samples collected at the
former WAFB. Data validation was conducted on 100% of the primary samples and field quality
control samples (trip blanks, rinsate blanks, sample duplicates, and matrix spike/matrix spike
duplicate [MS/MSD] samples). A Level Il (Step lIB) data validation was performed using
supplemental checklists to review the following quality control elements: laboratory case
narrative, sample documentation, chain-of-custody, holding time protocols, method-specific
calibration information, mass tunes, method blank results, laboratory control sample (LCS)
results, surrogate recoveries (where applicable), MS/MSD recoveries and relative percent
differences (RPDs), field duplicate RPDs, trip and equipment/rinsate blanks, method-specific
QC elements (such as interelement check standards (ICS), serial dilutions, post digestion
spikes (PDS), column breakdown, etc.), method sensitivity, and completeness. The Level llI
DQE checklists are attached to this narrative.

Data were reviewed using precision and accuracy control limits presented in The Department of
Defense (DoD) Quality Systems Manual (QSM) Version 4.2 (DoD, 2010). DQE data
qualifications were applied if necessary in accordance with procedures in Air Force Center for
Environmental Excellence (AFCEE) Quality Assurance Project Plan (QAPP), Version 4.0.01
(AFCEE, 2005), the method, and professional judgment using the following qualifiers:

J = The reported concentration is considered an estimated value due to discrepancies in
meeting certain analyte-specific quality control criteria.

F = The reported concentration is between the limit of quantitation/reporting limit (LOQ/RL)
and method detection limit (MDL) and is considered an estimated value

UJ = The target compound was not detected and the reporting limit is considered imprecise
due to discrepancies in meeting certain analyte-specific quality control criteria.

B = The result may be biased high or a false positive based on blank data.

M= The reported concentration is estimated due to matrix effects.

R = The data are considered unusable due to discrepancies in meeting certain quality
control criteria and may not be used in decision making.

Former Williams AFB, Mesa, Arizona 10f8 QOctober 2014
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Data Evaluation Narrative - SDG: 280-59740-1

2.0 DELIVERABLES

The data packages as submitted to AMEC Environment and Infrastructure, Inc. (AMEC) are
complete as stipulated in the Draft Uniform Federal Policy Quality Assurance Project Plan (UFP-
QAPP) for Site ST012 Enhanced Bioremediation Field Test Plan (AMEC, 2014), and the
applicable guidelines described in the former Williams AFB Performance Based Remediation
Program QAPP and standard operating procedures (SOPs) (collectively referred to as the
QAPP/SOP [AMEC, 2012]) for U.S. States Environmental Protection Agency (EPA) Methods
SW8260B, SW8015B, SWI056A, and SW6010C.

3.0 SAMPLE INTEGRITY

Samples within this sample delivery group (SDG) collected from ST012 were submitted to
TestAmerica Laboratories (TAL) in Denver, Colorado for select volatile organic compounds
(VOCs) analysis by USEPA Method SW8260B, total petroleum hydrocarbons-gasoline range
organics (TPH-GRO) and diesel range organics (TPH-DRO) by Method SW8015B, anions by
Method SW9056A and select metals by Method SW6010C.

Based on the information provided on the cooler receipt forms, samples arrived at the laboratory
within the recommended temperature and preservation requirements. Completed Chain-of-
Custody (COC) documents are included in the data package.

4.0 SAMPLE IDENTIFICATION

This SDG contains the following water and quality control (QC) samples:

Site: ST012 QC Samples
ST012-W11-WG-090814 TB01-090814

These samples were collected on 8 September 2014.

5.0 SAMPLE QUALIFICATION

Only those components that required qualification of the data are presented in this narrative. All
Level lll components were within the DoD QSM QC limits, with the following exceptions:

¢ Constituents were present in the associated blanks and flagged “B” (no flags applied).
Surrogate recoveries were outside QC limits and results flagged “J”

e Metals were detected in the Interference Check Solution A (ICSA) (no qualification
required).

e PDS recoveries were outside QC limits for one metal (no flags applied).

¢ Results were present between the MDL and LOQ and flagged “F".

Former Williams AFB, Mesa, Arizona 20f8 QOctober 2014
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Data Evaluation Narrative - SDG: 280-59740-1

6.0 VOCS (SW8260B)

Samples collected from site ST012 were submitted for VOCs by EPA Method SW8260B and
analyzed for site-specific VOC compounds of interest (COls).

A Level lll validation was performed on this method and only those components that exceeded
the QAPP/SOP criteria are presented below. Each of the Level lll components was within the
QAPP/SOP QC criteria; however the following qualification was noted:

¢ Results were present between the MDL and LOQ and flagged “F”.
6.1 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of VOCs by USEPA Method SW 8260B except where dilutions were required to place
the constituent within the calibration range. No dilutions were required on samples from this
SDG.

Any result reported between the LOQ and MDL is considered a quantitative estimate. Any result
reported between the LOQ and MDL is considered a quantitative estimate. The results reported

between the RL and MDL are presented in the attached data report.

Action: The associated resulits reported between the LOQ and MDL were qualified as
estimated and flagged “F” unless overridden by other QC criteria.

7.0 TPH-GRO (8015B)

Samples collected from Site ST012 were submitted for TPH-GRO analysis by EPA Method
SW8015B. A Level lll validation was performed on this method and only those components that
exceeded the program document QAPP/SOP criteria are presented below. Qualification was
required for the following:

s Surrogate recoveries were outside QC limits and associated results flagged “J”.
7.1  Surrogate Recoveries

Surrogate a,a,a-trifluorotoluene recovered above the QC limits in sample ST012-W11-WG-
090814. No qualification is required if the samples were diluted or the surrogate recoveries were
high and the sample results were non-detect.

Action: The GRO result for sample ST012-W11-WG-090814 was qualified as estimated and
flagged “J".
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Data Evaluation Narrative - SDG: 280-59740-1
7.2 Limits of Quantitation

The LOQ as specified in the QAPP/SOP (AMEC, 2012) was met for samples submitted for the
analysis of TPH-GRO by EPA Method SW8015B except where dilutions were required to place
the constituent within the calibration range. No samples from this SDG required a dilution for
GRO.

8.0 TPH-DRO (8015B)

Samples collected from Site ST012 were submitted for TPH-DRO analysis by EPA Method
SW8015B. A Level 1l validation was performed on this method and each of the components met
the program document QAPP/SOP criteria.

8.1 Limits of Quantitation
The LOQ as specified in the QAPP/SOP (AMEC, 2012) was met for samples submitted for the
analysis of TPH-DRO by EPA Method SW8015B. Dilutions were not required for TPH-DRO.

9.0 ANIONS (SW9056A)

Samples collected from site ST012 were submitted for Anions by Method SW9056A. A Level i
validation was performed on this method and only those components that exceeded the
QAPP/SOP criteria are presented below. Each of the Level lll components was within the
QAPP/SOP QC criteria; however the following qualification was noted:

¢ Constituents were present in the associated blanks and flagged “B” (no flags applied).
9.1 Continuing Calibration Blank

One of the CCBs associated with the samples in this SDG reported low levels of chioride.

Action: No qualification was necessary for chloride because the associated sample
result was greater than five times the blank value.

9.2 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of Anions by USEPA Method SW 9056A with the exception of analytes that required
dilution. The sample in this SDG required dilution for bromide, chloride, and sulfate resulting in
elevated LOQs. The laboratory indicated a dilution with a “D” qualifier which was subsequently
removed during the validation process.
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Data Evaluation Narrative - SDG: 280-59740-1

10.0 METALS (SW6010C)

Samples collected from Site ST012 were submitted for the major metal cations by EPA Method
SW6010C. Samples were analyzed for calcium, iron, magnesium, manganese, potassium, and
sodium. A Level lll validation was performed on this method and only those components that
exceeded the SAP/TAL SOP criteria are presented below. The following components exceeded
the QC criteria or were noted:

¢ Initial and continuing calibration standards recovered outside of QC limits and results
flagged “UJ".

¢ Metals were detected in the Interference Check Solution A (ICSA) (no qualification
required).

¢ PDS recoveries were outside QC limits for two metals (no flags applied).

10.1 Initial and Continuing Calibration Verification

The low level ICVs and/or CCVs recovered below the QC limit for calcium and iron, therefore
only low-level results require qualification.

Action: No qualification was required for calcium because calcium was not reported from
that particular analytical run. The associated iron result in sample ST012-W11-WG-090814
was qualified as estimated and flagged “UJ”.

10.2 Interference Check Solution A (ICSA)

Manganese was detected in the ICSA solution associated with prep batch 280-242657. The
vendor verified that the ICSA contained these trace impurities.

Action: No qualification is required for impurities verified by the vendor.
10.3 Post Digestion Spike

The laboratory performed a PDS on sample ST012-W11-WG-090814 and the recoveries for
magnesium were outside of the QC limits. No qualification is required if the recoveries were
high and the samples were non-detect or the analyte was present in the sample at concentrations
greater than 4x the spike amount.

Action: No qualification was required for magnesium results because the metals were
present in the sample at greater than 4x the spike amount.

10.4 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of metals by USEPA Method SW6010C except where dilutions were required to place
the constituent concentration within the calibration range. No Dilutions were required.
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Data Evaluation Narrative - SDG: 280-59740-1

11.0 OVERALL SITE EVALUATION AND PROFESSIONAL JUDGMENT

Edits to the DQE qualifiers by professional judgment were not required.

12.0 SUMMARY OF DATA QUALITY INDICATORS

This section provides an assessment of the data based on project data quality indicators (DQls)
described on QAPP Worksheet #37 of the Program Document QAPP/SOP (AMEC, 2012). The
DQIs consist of precision, accuracy, representativeness, comparability, completeness, and
sensitivity.

12.1 Precision

An assessment of precision of analytical data is accomplished via review of field duplicate and
MS/MSD analyses. Field duplicate and MS/MSD analyses are used to assess field variability,
which includes sample collection/handling as well as matrix homogeneity. Precision is
expressed as the relative percent difference (RPD) between results for duplicate pairs.

No field duplicate samples or project specific MS/MSDs were submitted. An MS/MSD was
performed on a project sample for metals and the RPDs were within QC limits. Precision for
TPH-GRO, TPH-DRO, and anions was evaluated through the analysis of the LCS/LCSD and
the RPDs were compliant with the QAPP/SOP. The overall method and sample matrix
precision are acceptable and achieve project objectives.

12.2 Accuracy (Bias)

An assessment of accuracy of analytical data is accomplished via evaluation of the spike
recoveries in the MS/MSD, LCS, post digestion spike samples, and surrogate spike compounds,
in addition to calibration criteria. Accuracy is expressed as percent recovery. Accuracy data
were compliant with the QAPP/SOP with the exception of TPH-GRO surrogates and low-level
iron CCVs. The DQE resulted in the qualification of the TPH-GRO and iron results as estimated
in one sample. Estimated data is usable data and all remaining accuracy data for the other
anions, VOCs, TPH-DRO, and metals were within QC limits or did not require qualification.
Therefore, the data results indicate method and matrix accuracy is acceptable to achieve project
ohjectives.

12.3 Representativeness

Representativeness for the analytical data is determined through evaluation of the associated
blank data and evaluation of appropriate sample handling procedures. All samples were
properly stored and preserved in the field and at TestAmerica. Method, frip, and equipment
blanks were acceptable. One calibration blank reported low-levels of chloride, however the
blank contamination did not result in qualification of the associated sample data. Based on
historical results, the impacts to project DQOs were minimal; therefore, the analytical results
indicate sample data are representative of the Site conditions.
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Data Evaluation Narrative - SDG: 280-59740-1
12.4 Comparability

Comparability addresses the confidence with which one data set can be compared to another.
Use of appropriate sampling methods, COC procedures, and EPA-approved analytical methods,
as well as adherence to strict QA/QC procedures, provide the basis for uniformity in sample
collection and analysis. Analytical data were generated by TestAmerica using standard
reporting units of micrograms per liter for VOCs, TPH-GRO, and metals and milligrams per liter
for TPH-DRO and anions. In addition, sample collection and analytical method protocols were
implemented in accordance with approved, documented procedures. Analytical data are
determined to be comparable to previous Site results.

12.5 Completeness

Completeness of the field sampling activities were assessed in terms of the actual number and
type of sample results received from the field and laboratory, as compared with the planned
number and type of sample results. All samples planned were collected which meets a field
completeness of 100%.

Analytical completeness of data is a measure of the number of valid project-specific data results
obtained in comparison to the total number of data results projected to achieve project DQOs.
Valid data are defined as data that meet the project-specific DQOs. No data were rejected as a
result of the data validation; however, some of the results were qualified as estimated.
Estimated data is usable data. The completeness goals met the 90 percent goal for field and
laboratory data expected for this project.

12.6 Sensitivity

Analytical methods and RLs were implemented in accordance with the QAPP/SOP and EPA
promulgated methodologies. Method RlLs were achieved for the event except when sample
dilutions were required to bring target compounds within the linear range of the instrument
calibration. As previously mentioned, the samples within this SDG required dilutions for anions
to place the results within the calibration range. These include modified RLs for selected
detections; therefore, sensitivity requirements were met for non-diluted constituents.

12.7 Usability Summary

The data generated during the September 2014 sampling event were usable with qualifications
with respect to project DQOs. The DQOs for the Enhanced Bioremediation Field Test is to
produce data to support design of anaerobic methods for the ST012 remedy if selected.
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Client: AMEC Environment & Infrastructure, Inc.

Client Sample ID: TB01-090814

Analytical Data

Job Number; 280-59740-1

Lab Sample ID: 280-59740-1TB Date Sampled; 08/08/2014 0117
Client Matrix: Water Date Received: 09/09/2014 0915
8260B Volatile Organic Compounds (GC/MS)
Analysis Method: 8260B Analysis Batch: 280-243756 instrument 1D: VMS_H
Prep Method: 5030B Prep Batch: N/A Lab File ID: H4391.D
Dilution: 1.0 C Initial Weight/Volume: 20 mL
Analysis Date: 09/18/2014 1104 v@l S Final Weight/Volume: 20 mL
Prep Date: 09/18/2014 1104 v ]
Analyte Result (ug/L) Qualifier DL LOQ
1,2-Dichioroethane 6.40 U 0.13 1.0
Benzene 0.20 U 0.16 1.0
Ethylbenzene 0.20 u 0.16 1.0
Methylene Chloride 0.80 u 0.32 5.0
m-Xylene & p-Xylene 0.80 U 0.34 2.0
Naphthalene 0.80 U 0.22 1.0
o-Xylene 0.40 u 0.19 1.0
Toluene 0.40 U 0.17 1.0
Trichloroethene (TCE) 0.20 U 0.16 1.0
Trichlorofluoromethane 0.80 u 0.29 2.0
Xylenes, Total 1.6 u 0.19 2.0
Surrogate %Rec Qualifier Acceptance Limits
1,2-Dichloroethane-d4 (Surr) 167 70-120
4-Bromofluorobenzene (Surr) 105 75 -120
Dibromofiucromethane (Surr) 108 85-115
Toluene-d8 (Surr) 109 85-120

TestAmerica Denver

Page 34 of 1307

ED_005025_00020246-00194



Chent: AMEC BEnvironment & Infrastructure, Ing

Client Bample i

Lab Sampte 280-50740-2

STHZ W TWGLB0814

Analytical Data

Job Mumber, 2805974041

Diate Sampled: Q0082014 0117

Clignt Matrix: Water Date Recelved: 0WN2014 D815
E2608 Volatile Qrganie Compounds {GOMS)
Analysis Methol 83808 Analysis Batoh: 200-24 3756 instryment 1 WIS, H
Prag Methoth 50308 Prep Batoh MIA Lab File Il He402 D
Cilution: 1.4 Iritial WeightVolume: 20 mb
Analysis Date DMAIEOYS 1502 Flral WedghtNVolume: 20 mb
Frep Date: QBI04 1502
Arabyle Result fugfls oL LG
1 2-Dickloroethane Hey 0.1 10
Benzeans 0.37 £8.18 14
Ethylienzeng 24 8.16 1.0
Mathylene Chiordde 0.80 U 832 3.4
m-Kytene & p-Xyleng 2.2 0.34 2.0
Maphthalens .40 & ; 022 1.4
o-Aylene 0.48 U 0.18 1.0
Tolusng (.48 U .37 1.4
Thchioroethena (TOE} 0.20 U .18 1.0
Trichigeofuoromethane 0,80 U 0.2% 2.8
Aylenes, Topl 22 3.9 248
Surrogats %Rec Duslifier Acceptanns Limits
2-Dichiorosthane-dd (Sur) 111 TFo-dae
$-Brampfuorahenzeng Sur 108 FH-120
Diromotuntmethang (Sur) 1% 85 - 148
Toluene-d8 (Surrs 114 B~ 420

TestAmerios Denver
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Client:

Client Sample I1D:

Lab Sample ID:
Client Matrix:

TB01-090814

280-59740-1TB
Water

AMEC Environment & Infrastructure, Inc.

Analytical Data

Job Number: 280-59740-1

Date Sampled: 09/08/2014 0117
Date Received: 09/09/2014 0915

80156B_GRO Gasoline Range Organics {GRO)

Analysis Method: 8015B_GRO Analysis Batch: 280-242714 Instrument 1D: VGC_Q
Prep Method: 5030B Prep Batch: N/A L.ab File ID: 024F2401.D
Dilution: 1.0 c < Initial Weight/Volume: 5 mL
Analysis Date: 09/10/2014 0006 —vu> {\o—% Final Weight/Volume: 5 mL

Prep Date: 09/10/2014 0006 @o Injection Volume: 5 mlL
Analyte Result (ug/L) Qualifier DL LOQ
Gasoline Range Organics (GRO)-C6-C10 20 U 10 25
Surrogate %Rec Qualifier Acceptance Limits
a,a,a-Trifluorotoluene 85 82-110

TestAmerica Denver
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CHant AMEC Enwironmaent & Infrastructure, Ing,

Client Sampie 1D STHI2-W1H-WGE-0R08 14
Lab Bampls ik 280-58740-2
Client Malix: Water

Analytical Data

Job Number:  280-88740-3

Date Sampled: 0908014 0117
Uate Received: (/002014 0018

Analysis Method:  8015B_GRO

Prep Method: 5308

Dhifutionny: 1.6

Analysis Datel QU204 2341
Frop Date: Qofa20e 2341
Ariabyle

Gasaling Range Organics (GROCE-CI0

Surrogate
.48 Triftuomtolsens

Testdmericy Denver

#3158 _GRO Gasolineg Range Qrganies (GRU}

Anabysis Batoln 280-242714
Prep Baloh NiA

Page 37 of 1307

instrament 1 WG G
Lab Flile i DA3F2301.0
inttial WeightMvolome: 8 i
Final Weight/Volume: 5 mb

i Injeotion Volume: § mh
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DL LOQ

Acceplance Limils
T e ;
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Client AMEC Environment & Infrastructure, Inc.

Client Sample ID: ST012-W11-WG-090814
Lab Sample ID: 280-59740-2
Client Matrix: Water

Analytical Data

Job Number: 280-59740-1

Date Sampled: 09/08/2014 0117
Date Received: 09/09/2014 0915

8015B_DRO Diesel Range Organics (DRO) (GC)

Analysis Method: 8015B_DRO Analysis Batch: 280-243251 Instrument 1D: SGC_U2a
Prep Method: 3510C Prep Batch: 280-243123 Initial Weight/Volume: 1050 mL
Dilution: 1.0 5 Final Weight/Volume: 1 mbL
Analysis Date: 00/16/2014 0249 \;D\"' (\mfj Injection Volume: 1 ul
Prep Date: 09/12/2014 2029 v A° Result Type: PRIMARY
Analyte Result (mg/L) Qualifier DL LOG
Diesel Range Organics [C10-C28] 0.095 V] 0.031 0.24
Surrogate %Rec Qualifier Acceptance Limits
o-Terphenyl 76 50-115

TestAmerica Denver
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Chent:  AMEC Environment & Infrastructure, Ing,

Client Sample Ik

Lab Sample I3
Chiant Matrix:

STH1RWT-WEL80814

2B0-50740:2
Water

Analytical Data

Job Musmber,  280-88740-1

Date Sarnpled: 09082014 0117
Diate Recaivad: 08/08/2014 0818

Anatysis Mathod:
Frap Method:
Oifution:
Anatysis Dale:
Prags Date:

Sryahyte
fron
Magnesium
fManganase
Folassium
Sodium

Anatysis Method:
Prap Mathad:
Dilution:

Analysis Date:
Frep Dale

Analyte
Caioim

TestAmerica Denver

80100

J010A

1.9

4871172014 1608
G41052014 1330

50100

I010A

10

GUNER2014 1458
GUH2014 1330

G100 Metals (0P}
Aralysis Batohy: 28(0-243996
Pray Balch: 280-2426857

Ruesult fugfl)
w DT
140000
21000
92000

280-243179
280-242657

Analysis Batoh:
Frep Baich:

Residt fugft.y
70000
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nstrument 1D MT 025
Lab File 2H00811 14880
Initial WesightNVolums: 50 mi.
Final WeiphtVolure: 50 mi
DL LOGQ
22 160
11 700
0.25 it
240 3000
92 B0

instrament

MT 025

Lab File iy LEADBIZ2 14 a8
initial WeightVolums; 54 mil
Finat WeightfVohime: 5¢ mb
. R0
gy O
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Chiant  AMEC Environment & Infrastructure, Ine.

Analytical Data

Job Number,  280-58740-1

Client Sample Hk STE1L-W-WG-H30814

Lab Sample 1D 280-59740-2

Cliernd Matrix: Waler

Anglyte Fesult

Bromide ' X
Anglysis Batohy: 280-242488

Cathophosphate ag P Q.44
Analysis Batch: 280-242528

Chiloride 1H00
Analysis Balch: 380-242529

Sudfate 288

Analysis Batch: 280-242829

Tasthmeriecs Danver

General Chamistry

Gual  Unils .
e mgl B ¥t
Analysis Diate: 0RA0WI014 2158
8 mygil. 0.37
Analysis Date: 0R/00/2014 1750
S migfL 8.1
Analysis Date: 05/0E014 1805
i mgi. (.48

Analysis Date: 09002014 1750

Page 40 of 1307

LOG

10
1.0
&0

1

Uiale Sempled: 03082044 417
Date Received: 09/0W04 0815

£ flethod
20 S0sBA

24 Q056A
28 0564

20 20564
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Date: 10/23/14
Date: 10/27/14

SDG#._280-59740-1
Matrix: Groundwater

Method Validated: _8260B Initial Review by:  D. Knaub

Senior Review by: J. Hartness

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flaggin
QG Check Frequency Cri?eria Action Crﬁgriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; NA This is a Ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specific criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.g.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C). allowed by analyst until
successful
demonstration of
capability is complete.
MDL Study At initial set-up See 40 CFR 136B. MDL Run MDL verification NA Samples cannot be Ok
and verification checks must check at higher level analyzed without a
subsequently produce a signal at least 3 and set MDL higher or valid MDL.
once per 12- times the instrument's noise | reconduct MDL study
month period,; level. (see box D-18)
otherwise
quarterly MDL
verification
checks shall be
performed (see
box D-18)
Tuning Prior to Refer to method for specific | Retune instrument and Flagging criteria are Problem must be p. 223224 level IV package
calibration and ion criteria. verify. Rerun affected not appropriate corrected. No samples | VMS_H, ICALACY, 9/17/14
every 12 hours samples. may be accepted VMS_H, CCV 9/18/14
during sample without a valid tune. All ok
analysis
Breakdown Daily prior to Degradation < 20% for DDT | Correct problem then Flagging criteria are No samples shall be NA
Check (DDT analysis of repeat breakdown check | not appropriate run until degradation <
Method 8270C samples 20%. Benzidine and
Only) pentachlorophenol
should be present at
their normal responses
and no peak tailing
should be observed.
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Method Validated: 8260B

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

SDG#._280-59740-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Container, All field samples | 8260 — 40 ml VOA vial NA Samples analyzed Use professional Collection date: 9/08/14
Preservation, HCl to pH < 2, Cool to 4°C outside of holding judgment to determine
and Holding 14 days to analysis time or received effect of improper
Time unpreserved are container Analysis date: 9/18/14,

8270 — 1 L Amber glass,
Coclto 4°C

7 days to extraction

40 days to analysis

qualified as estimated
and flagged “J” or
Wy

Temp 1.9 °C

Minimum Five-
Point Initial
Calibration For
All Analytes
(ICAL)

Initial calibration
prior to sample
analysis

Average response factor
(RF) for SPCCs:

VOCs - 0.30 for
Chlorobenzene and 1,1,2,2-
tetrachlorolethane. a 0.1 for
chloromethane, bromoform,
and 1,1-dicbloroethane.
SVOCs - a 0.050.

RSD for RFs for CCCs: The
CCCs are vinyl chloride,
1,1-dichicrethene,
chloroform, 1,2-
dichloropropane, toluene,
and ethylbenzene.

VOCs and SVOCs - 30%
and one option below;
Option 1: RSD for each
analyte < 15%

Option 2: linear least
sguares regression r a
0.995

Option 3: non-linear
regression - coefficient of
determination (COD) e a
0.99 (6 points shall be used
for second order, 7 points
shall be used for third order)

Correct problem then
repeat initial calibration.

Flagging criteria are
not appropriate.

Problem must be
corrected. No samples
may be run until ICAL
has passed.

p. 237
VMS_H, 9117/14
All OK

p. 284

VMS_H, 9/17/14
(short list)
AIIOK
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Method Validated: 8260B

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

SDG#._280-59740-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be VMS_H ICV not included but
Calibration initial calibration all analytes within + 25% of | verify second source not appropriate. corrected. No samples | run on 9/17/14 12:53 and 1546
Verification expected value (initial standard. Rerun second may be run until —see page 346.
source) source verification. If calibration has been
that fails, correct verified.
problem and repeat
initial calibration.
Retention Time | Once per ICAL Position shall be set using NA AIlOK
Window the midpoint standard of the
Position initial calibration curve.
Establishment
for Each
Analyte and
Surrogate
Evaluation of With each RRT of each target analyte Correct problem, then All ok
Relative sample in each calibration standard | rerun ICAL.
Retention within = 0.06 RRT units.
Times (RRT)
Calibration Daily, before Average RF for SPCCs: Correct problem, then Apply Q-flag if no NA p. 309, VMS_H ICviccVY
Verification sample analysis, | VOCs 0.30 for rerun CV. If that fails, sample material 280-243756/2 (9/18/14)
(cVv) and every 12 Chlorobenzene and 1,1,2,2- | repeat initial calibration. | remains and analyte p. 325 VMS_H CCV (short list)
hours of analysis | tetrachlorolethane, 0.1 for See section 5.5.10 and exceeds criteria. 280-243756/3 (9118/14)
time chloromethane, bromoform, | DoD clarification box 55. All COls OK
and 1,1-dichloroethane.
SVOCs 0.050.
2. %Difference/Drift for
CCCs: VOCs and SVOCs
<20%D
(Note: D = difference when
using RFs or drift when
using least squares
regression or non-linear
calibration.)
internal In all field Retention time + 30 Inspect mass If corrective action Flagging criteria are p. 225 -226
Standards samples and seconds from retention time | spectrometer and GC fails in field samples, not appropriate. ICIS 280-243577/22
Verification standards of the midpoint standard in for malfunctions. apply Q-flag to All ok
the ICAL Reanalysis of samples analytes associated
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Method Validated: _8260B Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

SDG#._280-59740-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
EICP area within - 50% to + | analyzed while system with the non-
100% of ICAL midpoint was malfunctioning is compliant IS.
standard mandatory. Flagging criteria are
not appropriate for
failed standards.
p.44 MB 280-243756/6
Method Blank One per No analytes detected > Correct problem, then Apply B-flag to all Al ND
preparatory RL. For common laboratory | see criteria in box D-5. If | results for the specific
batch contaminants, no analytes required, reprep and analyte(s) in all
detected > RL. reanalyze method blank | samples in the
and all samples associated
processed with the preparatory batch.
contaminated blank.
LCS One LCS per QC acceptance criteria Correct problem, then If corrective action p.45 LCS 280-24376/4
Containing All preparatory specified by DaD, if reprep and reanalyze fails, applylQ-flag to All OK
Analytes batch available; see box D-7 and the LCS and all samples | specific analyte(s) in
Required to be Appendix DoD-D. in the associated all samples in the
Reported, preparatory batch for associated
including failed analytes, if preparatory batch.
Surrogates sufficient sample
material is available.
(See full explanation in
Appendix DoDID.
MS One MS per For matrix evaluation, use Examine the project- Lab: For the specific For matrix evaluation No MS/MSD submitted for
preparatory QC acceptance criteria specific DQOs. Contact analyte(s) in the only. If MS results are method 8260B
batch per matrix | specified by DoD for LCS. the client as to parent sample, apply | outside the LCS limits,
(see box D- 15) additional measures to J- flag if acceptance the data shall be
be taken. criteria are not met. evaluated to determine
Validator flags: If the source of
using AFCEE; Apply difference and to
“M” flag determine if there is a
matrix effect or
analytical error
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Method Validated: 8260B

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

SDG#._280-59740-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
MSD or Sample | One per RPD < 30% (between MS Examine the project- Lab: For the specific The data shall be NA -See above
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
additional measures to J- flag if acceptance difference.
be taken. criteria are not met.
Validator flags: If
using AFCEE; Apply
“M” flag
Surrogate All field and QC QC acceptance criteria for For QC and field For the specific p. 41
Spike (Analytes | samples LCS published by DoD, if samples, correct analyte(s) in all field All OK.
identified in available; otherwise problem, then reprep samples collected

Appendix DoD-
D)

method- specified criteria or
laboratory's own in-house
criteria.

and reanalyze all failed
samples for failed
surrogates in the
associated preparatory
batch, if sufficient
sample material is
available.

from the same site
matrix as the parent,
apply J-flag if
acceptance criteria
are not met.

For QC samples,
apply Q-flag to
specific analyte(s) in
all samples in the
associated
preparatory batch.

Field Duplicate Project specified | RPD <30% Qualify sample For the specific None in this SDG
— 1 dup for every analyte(s) in the
10 samples parent & dup
samples, apply J- flag
if acceptance criteria
are not met.
Results NA NA NA Apply J-flag to all Samples qualified as
Reported results between MDL estimated and AFCEE
Between MDL and LOQ. Validator flagged “F” unless overridden
and LOQ flags: If using by flags for other criteria

AFCEE; Apply “F”
flag
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Method Validated: 8260B

Initial Review by:
Senior Review by: J. Hartness

D. Knaub

Date: 10/23/14
Date: 10/27/14

SDG#._280-59740-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

QC Check

Minimum
Frequency

Acceptance
Criteria

Corrective
Action

Flagging
Criteria

Comments

DQE Notes/Flags

QC Blanks (Trip
Blanks,
Equipment
Blanks, and
Field Blanks)

Trip Blank — one
per cooler
containing
samples for
VOCs
Equipment Blank
—as needed
Field Blank — as
needed

NA

NA

Associated samples
less than 5x the blank
value (10x for
common lab
contaminants) are
qualified as estimated
and flagged “B”

TB01-090814
All ND
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Method Validated: _8015B (TPH-GRO) Date: 10/23/14

Date: 10/27/14

SDG#:280-59740-1
Matrix: Groundwater

Initial Review by:  D. Knaub
Senior Review by: J. Hartness

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; Not applicable (NA) This is a ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.qg.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Method At initial set-up See 40 CFR 1368. MDL Run MDL verification NA Samples cannot be ok
Detection Limit | and verification checks must check at higher level analyzed without a
(MDL) Study subsequently produce a signal at least 3 and set MDL higher or valid MDL.
once per 12 times the instrument's noise | reconduct MDL study
month period,; level. (see box D-18).
otherwise
quarterly MDL
verification
checks shall be
performed (see
box 0-18)
Retention Time | At method set-up | RT width is + 3 times NA NA
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 72-hour
Calculated for (e.g., column study.
Each Analyte change)
and Surrogate
Breakdown Daily prior to Degradation < 15% for both | Correct problem then Flagging criteria are No samples shall be NA TPH-GRO
Check (Endrin/ analysis of Endrin and DDT. repeat breakdown not appropriate run until degradation <
DDT Method samples check. 15%.
8081 Only)
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Method Validated: _8015B (TPH-GRO) Initial Review by:  D. Knaub Date: 10/23/14 SDG#:280-59740-1
Senior Review by: J. Hartness Date: 10/27/14 Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

QC Check Minimum Acceptance Corrective Flagging

Frequency Criteria Action Criteria Comments DQE Notes/Flags

Container, All field samples | grRO- Water 40 ml VOA NA Samples analyzed Use professional Collected: 9/08/14
Preservation, vial; HCl to pH < 2, Cool to outside of holding judgment to determine
and Holding 6°C time or received effect of improper Temp=1.9°C (CoC)
Time . . unpreserved are container Narrative : 2.6°C
Soil: (low-level) 5 g in 40 mi qualified as estimated

VOA w/H>O or sodium « .
bisulfate: Cool to 6°C ?S\(Jj”ﬂagged J” or /;lr;alyzed. 9/09/14, 9/10/14

(high-level) 5 g in 40 mi
VOA w/methanol, Cool to
6°C, or EnCore® or
equivalent (48 hrs to
preservation)

14 days to analysis

DRO — Water: 1 L Amber
glass, Cool to 6°C

Soil: 4 oz amber glass jar,
Cool to 6°C

Water: 7 days to extraction

Soil: 14 days to extraction
40 days to analysis
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Method Validated: _8015B (TPH-GRO)

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

SDG#:280-59740-1

Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Minimum Five- Initial calibration | One of the options below Correct problem then Flagging criteria are Problem must be p. 376
Point Initial prior to sample (except for Method 8082, repeat initial calibration. | not appropriate. corrected. No samples | Inst VGC_Q
Calibration For | analysis which may only use Option may be run until ICAL 3/12/14
All Analytes 1or2): has passed. OK
(ICAL) Option 1: RSD for each For PCB analysis, a
analyte < 20% mixture of Aroclors
Option 2: linear least 1016 and 1260 is
squares regression: r 2 normally used to
20.995 establish detector
Option 3: non-linear calibration linearity,
regression: coefficient of unless project-specific
determination (COD) r2 data suggest the
20.99 (6 points shall be presence of another
used for second order, 7 Aroclor (e.g., 1232). In
points shall be used for third addition, a mid-fevel or
order) lower standard for
each of the remaining
Aroclors is
analyzed for pattern
recognition and
response factor.
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be p. 404
Calibration initial calibration all analytes within + 20% of | verify second source not appropriate. corrected. No samples | ICV 280-216544/11
Verification expected value (initial standard. Rerun second may be run until 3/12/14
source) source verification. If calibration has been Inst VGC_Q
that fails, correct verified.
problem and repeat
initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA p. 375 ICAL
Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.
Surrogate
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Method Validated: _8015B (TPH-GRO)

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

SDG#:280-59740-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Retention Time | Each calibration Analyte within established Correct problem, then Flagging criteria are No sampiles shall be p.405ICV
Window verification window reanalyze all samples not appropriate for run without a verified
Verification for standard analyzed since the last initial verification. For | retention time window p. 411,418,425 CCVs
Each Analyte acceptable retention CCV, apply a Q-flag at the initial
and Surrogate time check. If they fail, to all resulits for verification. For
redo ICAL and reset analytes outside the method 8015, check
retention time window, established window. state methods for use
of modified retention
time markers with
gasoline range
organics (GRO) or
diesel range organics
(DRO).
Calibration ICV: Daily, All analytes within £ 20% of | ICV: Correct problem, ICV: Flagging criteria | If %D for an individual p. 404
Verification before sample expected value from the rerun ICV. If that fails, are not appropriate. analyte is > 20%, no ICVRT 280-216544/11
(Initial [ICV] and | analysis ICAL repeat initial calibration. samples may be 3/12/14
Continuing CCV: After every See section 5.5.10 and CCV: Apply Q-flag to | analyzed until the InstVGC_Q OK
[CCVY]) 10 field samples box 55. all results for the problem has been p. 410
and at the end of specific analyte(s) in corrected. CCV 280-242714/4
the analysis CCV: Correct problem all samples since the 9/09/14
sequence then repeat CCV and last acceptable Inst VGC_Q OK
reanalyze all samples calibration p. 417
since last successful verification, if . CCV 280-242714/19
calibration verification. reanalysis is not 9/09/14
possible. Inst VGC_Q OK
p. 424
CCV 280-242714/26
9/10/14
InstVGC_Q OK
Method Blank One per No analytes detected > Correct problem, then Apply B-flag to all p. 46
preparatory ¥.RL. For common see criteria in box 0-5; if | results for the specific MB 280-242714/5
batch laboratory contaminants, no | required, reprep then analyte(s) in all ND

analytes detected > RL.

reanalyze method blank
and all samples
processed with the
contaminated blank.

samples in the
associated
preparatory batch
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Method Validated: 8015B (TPH-GRO) Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

SDG#:280-59740-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Laboratory One LCS per QC acceptance criteria Correct problem, then if corrective action p. 46,
Control Sample | preparatory specified by DaD, if reprep and reanalyze fails apply J-flag to LCS/LCSD 280-24214/6,7
(LCS) batch available; see box D-7 and the LCS and all samples | specific analyte(s) in GRO=83,85 RPD =2
Containing All Appendix DoD-D . in the associated all samples in the
Analytes preparatory batch for associated
Required to be failed analytes, if preparatory batch
Reported, sufficient sample
Including material is available
Surrogates (see full explanation in
Appendix DoD D)
Matrix Spike One MS per For matrix evaluation, use Examine the project- Lab: For the specific For matrix evaluation No MS/MSD submitted with
(MS) preparatory QC acceptance criteria specific DQOs. Contact analyte(s) in the only. If MS results are this SDG
batch per matrix | specified by DoD for LCS. the client as to parent sample, apply | outside the LCS limits,
(see box ID- 11) additional measures to J- flag if acceptance the data shall be
be taken, criteria are not met. evaluated to determine
the source of
Validator flags: If difference and to
using AFCEE; Apply determine if there is a
“M” flag matrix effect or
analytical error.
Matrix Spike One per RPD <30% (between MS Examine the project- Lab: For the specific The data shall be No MSD performed with this
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine | SDG
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.
Validator flags: If
using AFCEE; Apply
‘M’ flag
Field Duplicate Project specified | RPD =30% Qualify sample For the specific None in this SDG
— 1 dup for every analyte(s) in the
10 samples parent & dup
samples, apply J- flag
if acceptance criteria
are not met.
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Method Validated: _8015B (TPH-GRO)

Initial Review by:  D. Knaub
Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

SDG#:280-59740-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS

8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Surrogate All field and QC QC acceptance criteria for For QC and field For the specific Alternative surrogates | p. 42
Spike (Analytes | samples LCS specified by DoD, if samples, correct analyte(s) in all field are recommended ST012-W11-WG-090814=
ldentified in available; otherwise problem then reprep and | samples collected when there is obvious 118%
Appendix DoD- method- specified criteria or | reanalyze all failed from the same site chromatographic Flag assoc. result “4”
D) laboratory's own in-house samples for failed matrix as the parent, interference.
criteria surrogates in the apply J-flag if
associated preparatory acceptance criteria
batch, if sufficient are not met.
sample material is For QC samples,
available. If obvious apply Q-flag to
chromatographic specific analyte(s) in
interference with all samples in the
surrogate is present, associated
reanalysis may not be preparatory batch.
necessary.
Confirmation of | All positive Calibration and QC criteria NA Apply J-flag if RFD > Report the higher of NA
Positive results must be same as for initial or primary 40% or Q-flag if two confirmed results
Results confirmed (in column analysis. Results sample is not unless overlapping
(Second Method 8081A between primary and confirmed. Discuss in | peaks are causing
Column or exclude second column RPD < 40%. the case narrative. erroneously high
Second toxaphene and results, then report the
Detector) technical non- affected result
chlordane, in and document in the
Method 80158 case narrative.
exclude GRO,
DRO, and
residual range
organics (RRO)).
Results NA NA NA Apply J-flag to all No targets detected between
Reported results LOD and LOQ
Between LOD between LOD and
and LOQ LCQ.
Validator flags: If
using AFCEE; Apply
“F" flag
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Method Validated: _8015B (TPH-GRO) Initial Review by:  D. Knaub Date: 10/23/14 SDG#:280-59740-1
Senior Review by: J. Hartness Date: 10/27/14 Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
QC Blanks Trip Blank —one | NA NA Associated samples TB01-090814
(Trip Blanks, per cooler less than 5x the blank ND for GRO
Equipment containing value (10x for
Blanks, and samples for common lab
Field Blanks) volatile contaminants) are
parameters qualified as estimated
Equipment Blank and flagged “B”
—as needed
Field Blank — as
needed
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Method Validated: _8015B (TPH-DRO) Date: 10/23/14

Date: 10/27/14

SDG#:280-59740-1
Matrix: Groundwater

Initial Review by:  D. Knaub
Senior Review by: J. Hartness

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; Not applicable (NA) This is a ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.qg.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Method At initial set-up See 40 CFR 1368. MDL Run MDL verification NA Samples cannot be ok
Detection Limit | and verification checks must check at higher level analyzed without a
(MDL) Study subsequently produce a signal at least 3 and set MDL higher or valid MDL.
once per 12 times the instrument's noise | reconduct MDL study
month period,; level. (see box D-18).
otherwise
quarterly MDL
verification
checks shall be
performed (see
box 0-18)
Retention Time | At method set-up | RT width is + 3 times NA NA
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 72-hour
Calculated for (e.g., column study.
Each Analyte change)
and Surrogate
Breakdown Daily prior to Degradation < 15% for both | Correct problem then Flagging criteria are No samples shall be NA TPH-DRO
Check (Endrin/ analysis of Endrin and DDT. repeat breakdown not appropriate run until degradation <
DDT Method samples check. 15%.
8081 Only)

DoD Quality Systerms Manual — Version 4.2 Final

Page 1of 7

ED_005025_00020246-00215




Method Validated: _8015B (TPH-DRO) Initial Review by:  D. Knaub Date: 10/23/14 SDG#:280-59740-1
Senior Review by: J. Hartness Date: 10/27/14 Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

QC Check Minimum Acceptance Corrective Flagging

Frequency Criteria Action Criteria Comments DQE Notes/Flags

Container, All field samples | grRO- Water 40 ml VOA NA Samples analyzed Use professional Collected: 9/08/14
Preservation, vial; HCl to pH < 2, Cool to outside of holding judgment to determine
and Holding 6°C time or received effect of improper Temp= 1.9 °C (CoC)
Time . . unpreserved are container Narrative: 2.6°C
Soil: (low-level) 5 g in 40 mi e ;

. qualified as estimated
V.OA W/HZO or sodlum and flagged “J” or Extracted; 9/12/14
bisulfate; Cool to 6°C “UJ Analyzed: 9/16/14
(high-level) 5 g in 40 mi ok
VOA w/methanol, Cool to
6°C, or EnCore® or
equivalent (48 hrs to
preservation)

14 days to analysis

DRO — Water: 1 L Amber
glass, Cool to 6°C

Soil: 4 oz amber glass jar,
Cool to 6°C

Water: 7 days to extraction

Soil: 14 days to extraction
40 days to analysis
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Method Validated: _8015B (TPH-DRO)

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

SDG#:280-59740-1

Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Minimum Five- Initial calibration | One of the options below Correct problem then Flagging criteria are Problem must be p. 460
Point Initial prior to sample (except for Method 8082, repeat initial calibration. not appropriate. corrected. No samples | Inst SGC_U 2a
Calibration For | analysis which may only use Option may be run until ICAL 3/26/14
All Analytes 1or2): has passed. OK
(ICAL) Option 1: RSD for each For PCB analysis, a
analyte < 20% mixture of Aroclors
Option 2: linear least 1016 and 1260 is
squares regression: r 2 normally used to
20.995 establish detector
Option 3: non-linear calibration linearity,
regression: coefficient of unless project-specific
determination (COD) r2 data suggest the
20.99 (6 points shall be presence of another
used for second order, 7 Aroclor (e.g., 1232). In
points shall be used for third addition, a mid-fevel or
order) lower standard for
each of the remaining
Aroclors is
analyzed for pattern
recognition and
response factor.
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be p. 501
Calibration initial calibration all analytes within + 20% of | verify second source not appropriate. corrected. No samples | ICV 280-218430/11
Verification expected value (initial standard. Rerun second may be run until 3/26/14
source) source verification. If calibration has been Inst SGC_U2a
that fails, correct verified.
problem and repeat
initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA p. 459 ICAL
Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.
Surrogate
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Method Validated: _8015B (TPH-DRO)

Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

SDG#:280-59740-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Retention Time | Each calibration Analyte within established Correct problem, then Flagging criteria are No sampiles shall be p. 502 ICV
Window verification window reanalyze all samples not appropriate for run without a verified
Verification for standard analyzed since the last initial verification. For | retention time window p. 510 CCV
Each Analyte acceptable retention CCV, apply a Q-flag at the initial
and Surrogate time check. If they fail, to all resulits for verification. For p. 517 CCV
redo ICAL and reset analytes outside the method 8015, check
retention time window, established window. state methods for use p. 524 CCV
of modified retention
time markers with p. 531 CCV
gasoline range
organics (GRO) or
diesel range organics
(DRO).
Calibration ICV: Daily, All analytes within £ 20% of | ICV: Correct problem, ICV: Flagging criteria | If %D for an individual p. 501
Verification before sample expected value from the rerun ICV. If that fails, are not appropriate. analyte is > 20%, no ICV 280-218430/11
(Initial [ICV] and | analysis ICAL repeat initial calibration. samples may be 3/26/14
Continuing CCV: After every See section 5.5.10 and CCV: Apply Q-flag to | analyzed until the Inst SGC_U2a
[ccv)) 10 field samples box 55. all results for the problem has been
and at the end of specific analyte(s) in corrected. p. 509
the analysis CCV: Correct problem all samples since the CCV 280-243251/3
sequence then repeat CCV and last acceptable 9/15/14
reanalyze all samples calibration Inst SGC_U2a
since last successful verification, if .
calibration verification. reanalysis is not p. 516
possible. CCV 280-243251/25
9/15/14
Inst SGC_U2a
p. 523
CCV 280-243251/37
9/16/14
Inst SGC_U2a
p. 530
CCV 280-243251/43
9/16/14
Inst SGC_UZ2a
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Method Validated: _8015B (TPH-DRO)

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

SDG#:280-59740-1

Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Method Blank One per No analytes detected > Correct problem, then Apply B-flag to all p. 48
preparatory Y2RL. For common see criteria in box 0-5; if | results for the specific MB 280-243123/1-A
batch laboratory contaminants, no | required, reprep then analyte(s) in all DRO=ND
analytes detected > RL. reanalyze method blank | samples in the
and all samples associated
processed with the preparatory batch
contaminated blank.
Laboratory One LCS per QC acceptance criteria Correct problem, then If corrective action p. 48
Control Sample | preparatory specified by DoD, if reprep and reanalyze fails apply J-flag to LCS/LCSD 280-242123/
(LCS) batch available; see box D-7 and the LCS and all samples | specific analyte(s) in 2-A3-A
Containing All Appendix DoD-D . in the associated all samples in the DRO =83,77 RPD =7
Analytes preparatory batch for associated
Required to be failed analytes, if preparatory batch
Reported, sufficient sample
including material is available
Surrogates (see full explanation in
Appendix DoD D)
Matrix Spike One MS per For matrix evaluation, use Examine the project- Lab: For the specific For matrix evaluation No MS/MSD submitted with
{(MS) preparatory QC acceptance criteria specific DQOs. Contact analyte(s) in the only. If MS results are this SDG
batch per matrix | specified by DoD for LCS. the client as to parent sample, apply | outside the LCS limits,
(see box ID- 11) additional measures to J- flag if acceptance the data shall be
be taken, criteria are not met. evaluated to determine
the source of
Validator flags: If difference and to
using AFCEE; Apply determine if there is a
“M” flag matrix effect or
analytical error.
Matrix Spike One per RPD <30% (between MS Examine the project- Lab: For the specific The data shall be No MSD or lab dup
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine | performed with this SDG
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.

Validator flags: If

using AFCEE; Apply

“M” flag
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Method Validated: _8015B (TPH-DRO)

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

SDG#:280-59740-1

Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Field Duplicate Project specified | RPD <30% Qualify sample For the specific None in this SDG

— 1 dup for every

analyte(s) in the

10 samples parent & dup
samples, apply J- flag
if acceptance criteria
are not met.
Surrogate All field and QC QC acceptance criteria for For QC and field For the specific Alternative surrogates | p. 43
Spike (Analytes | samples LCS specified by DoD, if samples, correct analyte(s) in all field are recommended All ok
identified in available; otherwise problem then reprep and | samples collected when there is obvious
Appendix DoD- method- specified criteria or | reanalyze all failed from the same site chromatographic
D} laboratory's own in-house samples for failed matrix as the parent, interference.
criteria surrogates in the apply J-flag if
associated preparatory acceptance criteria
batch, if sufficient are not met.
sample material is For QC samples,
available. If obvious apply Q-flag to
chromatographic specific analyte(s) in
interference with all samples in the
surrogate is present, associated
reanalysis may not be preparatory batch.
necessary.
Confirmation of | All positive Calibration and QC criteria NA Apply J-flag if RFD > Report the higher of NA

Positive
Results
(Second
Column or
Second
Detector)

results must be
confirmed (in
Method 8081A
exclude
toxaphene and
technical
chlordane, in
Method 8015B
exclude GRO,
DRO, and
residual range

organics (RRO)).

same as for initial or primary
column analysis. Resuits
between primary and
second column RPD < 40%.

40% or Q-flag if
sample is not
confirmed. Discuss in
the case narrative.

two confirmed results
unless overlapping
peaks are causing
erroneously high
results, then report the
non- affected result
and document in the
case narrative.
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Method Validated: _8015B (TPH-DRO) SDG#:280-59740-1

Matrix: Groundwater

Initial Review by:  D. Knaub
Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Results NA NA NA Apply J-flag to all No targets detected between
Reported results LOD and LOQ
Between LOD between LOD and
and LOQ LCQ.
Validator flags: If
using AFCEE; Apply
“F" flag
QC Blanks Trip Blank —one | NA NA Associated samples No EB
{Trip Blanks, per cooler less than 5x the blank
Equipment containing value (10x for
Blanks, and samples for common lab
Field Blanks) volatile contaminants) are
parameters qualified as estimated
Equipment Blank and flagged “B”
—as needed
Field Blank — as
needed
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Method Validated: 6010

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Initial Review by:
Senior Review by: J. Hartnhess

D. Knaub

Date: 10/23/14
Date: 10/27/14

SDG#:280-59740-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate results; Not applicable (NA) This is a Ok
Acceptable any test method published by DoD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.1). check sample (e.q.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Instrument At initial set-up IDL shall be < Limit of NA NA p. 577 6/11/13
Detection Limit | and after Detection (LOD)
(IDL) Study significant
change in
instrument type,
personnel, test
method, or
sample matrix
Container, All field samples | Water: 500 ml Poly, HNO3 NA Samples analyzed Use professional Collection date: 9/08/14
Preservation, to pH <2, Cool to 6°C, outside of holding time judgment to determine | Prep; 9/10/14
and Holding Soil: 4 oz glass or poly jar, or received unpreserved | effect of improper Analysis date: 9/11/14,
Time Cool to 6°C are qualified as container 9/12/14
estimated and flagged
180 days to analysis “J” or “UJ” Temp:1.9 °C (CoC)
Narrative: 2.6°C
Initial Daily ICAL prior If more than one calibration | Correct problem then Flagging criteria are not Problem must be p. 587 run log
calibration to sample standard is used, r 2 0.995. | repeat ICAL. appropriate. corrected. No samples | ICIS analyzed 9/11/2014
(ICAL) for all analysis may be run until ICAL 09:57
analytes has passed. IC analyzed 9/11/2014 09:59

(minimum one
high standard
and a
calibration
blank)

and 10:02
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Method Validated: _6010 Initial Review by:  D. Knaub Date: 10/23/14 SDG#:280-59740-1
Senior Review by: J. Hartnhess Date: 10/27/14 Matrix: Groundwater

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE Notes/Flags
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are not Problem must be p. 558 ICVH 280-242996/6
Calibration ICAL, prior to all analytes within + 10% of | verify second source appropriate. corrected. No samples | 9/11/2014 Al OK
Verification beginning true value standard. Rerun ICV. If may be run until p. 559 ICV 280-242996/7
(ICV) sample run that fails, correct calibration has been 9/11/2014 Al OK
problem and repeat verified. p. 560 ICVL 280-242996/8
ICAL. 9/11/2014
Ca = 85%
Fe =87%
Ca not reported from this run,
Fe results qualified as
estimated and flagged “U.4”
p. 562 ICV 280-243179/11
9/12/14 All OK
p. 563 ICVL 280-243179/14
9/12/14 Al OK
Continuing After every 10 All analytes within + 10% of | Correct problem, rerun If reanalysis cannot be Problem must be p. 558CCVH 280-
Calibration field samples true value CCV. If that fails, then performed, data must be | corrected. Results may | 242996/22,33 9/11/14 All OK
Verification and at the end of repeat ICAL. Reanalyze | qualified and explained not be reported without | p. 559 CCV 280-242996/23,
(CCV) the analysis all samples since last in the case narrative. a valid CCV. Flagging | 34, 36 9/10/14 All OK
sequence successful calibration Apply Q-flag to all is only appropriate in p. 560 CCVL 280-242996/25,
verification results for the specific cases where the 36 9/11/14
analyte(s) of interest in samples cannot be Ca = 84, 88%
all samples since the reanalyzed. Fe =88, 97%
last acceptable CCV. Ca not reported from this run,
Validator flags: If using Fe results previously qualified
AFCEE; Apply “J” flag as estimated and flagged
only if reanalysis cannot “La”
be performed p. 561 CCVH 280-243179/42,
51 9/12/14 AllOK
p. 562 CCV 280-243179/43,
52 9/12/14 Al OK
p. 563 CCV 280-243179/45,
54 9/12/15 Al OK
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Date: 10/23/14
Date: 10/27/14

SDG#:280-59740-1
Matrix: Groundwater

Method Validated: _6010 Initial Review by:  D. Knaub

Senior Review by: J. Hartnhess

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE Notes/Flags
Low-level Daily, after one- Within + 20% of true value Correct problem, then Flagging criteria are not No samples may be p. 564
calibration point ICAL reanalyze appropriate. analyzed without a All OK
check standard valid low-level
calibration check
standard. Low-level
calibration check
standard should be
less than or equal to
the reporting limit.
Linear dynamic | Every 6 months Within £10% of NA NA p. 585
range or high- - expected value 772114
level check
standard
Method Blank One per No analytes detected > 1% Correct problem, then If reanalysis cannot be Problem must be p. 50
preparatory RL and greater than 1/10 see criteria in box D-1; if | performed, data must be | corrected. Results may | MB-280-242657/1-A
batch the amount measured in required, reprep then qualified and explained not be reported without | All ND

any sample or 1/10 the
regulatory limit (whichever
is greater). Blank result
must not otherwise affect
sample results. For
common laboratory
contaminants, no analytes
detected > RL (see Box D-

1),

reanalyze method blank
and all samples
processed with the
contaminated blank.

in the case narrative.
Apply B-flag to all results
for the specific
analyte(s) in all samples
in the associated
preparatory batch

a valid method blank.
Flagging is only
appropriate in cases
where samples cannot
be reanalyzed.

Calibration
blank

Before beginning
a sample run,
after every 10
samples, and at
end of the
analysis
sequence

No analytes detected >
LOD

Correct problem.
Reprep and reanalyze
calibration blank. All
samples following the
last acceptable
calibration blank must
be reanalyzed

Apply B-flag to all results
for specific analyte(s) in
all samples associated
with the blank.

p. 565 9/11/14
ICB/CCBs 280-
242996/11,24,35

ND

p. 566 9/12/14 ICB/CCBs
280-243179/17, 44, 53

All ND
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SDG#:280-59740-1
Matrix: Groundwater

Method Validated: _6010 Initial Review by:  D. Knaub

Senior Review by: J. Hartnhess

Date: 10/23/14
Date: 10/27/14

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE Notes/Flags
Interference At the beginning | ICS-A Terminate analysis, If corrective action fails, p. 568 9/11/14 ICSA -
check of an analytical Absolute value of locate and correct apply Q-flag to all results ICS-A Min »LOD
solutions (ICS- run and every 12 | concentration for ail non- problem, reanalyze ICS, | for specific analyte(s) in No qualification- vendor
A and ICS-AB) | hours spiked analytes <LOD reanalyze all samples. all samples associated verified trace impurities
(unless they are a verified with the ICS. p. 569 9/11/14 ICSAB
trace impurity from one of All OK
the spiked analytes) Validator flags: If using p. 570 9/12/14 ICSA All OK
_AB- Within +20° AFCEE; Apply “M” flag
Sraaoted vajun 070! p. 571 9/12/14 ICS-AB All OK
Laboratory One per QC acceptance criteria Correct problem, then If reanalysis cannot be Problem must be p. 50
Control Sample | preparatory specified by DoD, if reprep and reanalyze performed, data must be | corrected. Results may | LCS-280-242657/2-A
(LCS) batch available; see box D-3 and the LCS and all samples | qualified and explained not be reported without | 9/11/14 All OK
Containing All Appendix G. in the associated in the case narrative. a valid LCS. Flagging
Analytes to be preparatory batch for Apply Q-flag to specific is only appropriate in
Reported failed analytes, if analyte(s) in all samples | cases where the
sufficient sample in the associated samples cannot be
material is available preparatory batch reanalyzed.
(see full explanation in Validator flags: If using
Appendix G) AFCEE; Apply “J” flag
Matrix Spike One per For matrix evaluation, use Examine the project- For the specific For matrix evaluation p. 52
(MS) preparatory QC acceptance criteria specific DQOs. If the analyte(s) in the parent only. If MS results are ST012-W11-WG-090814
batch per matrix | specified by DoD for LCS. matrix spike falls outside | sample, apply J- flag if outside the LCS limits, | All ok
(see box D-7) of DoD criteria, acceptance criteria are the data shall be
additional quality control | not met. evaluated to determine
test (dilution test and the source of
post-digestion spike Validator flags: If using difference and to
addition) are required to | AFCEE; Apply “M” flag determine if there is a
evaluate matrix effects. matrix effect or
analytical error.
Matrix Spike One per MSD: For matrix evaluation | Examine the project- For the specific The data shall be p. 52
Duplicate preparatory use QC acceptance criteria | specific DQOs. Contact analyte(s) in the parent evaluated to determine | ST012-W11-WG-090814
(MSD) batch per matrix | specified by DoD for LCS the client as to sample, apply J- flag if the source of RPDs
(see Box D-7) additional measures to acceptance criteria are difference. All ok
MSD RPD < 20% be taken. not met. Validator flags:
If using AFCEE; Apply
“M” flag
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Method Validated: 6010

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Initial Review by:

D. Knaub

Senior Review by: J. Hartnhess

Date: 10/23/14
Date: 10/27/14

SDG#:280-59740-1
Matrix: Groundwater

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Dilution test Once per Five-fold dilution must Perform post- Flagging criteria Only applicable for p. 54
preparatory agree within + 10% of the digestion spike are not samples with ST012-W11-WG-090814
batch original measurement addition. appropriate. concentrations > 50 All OK
x LOQ.
Post digestion When dilution Recovery within 75-125% of | Run  all  associated | For specific analyte(s) in | Spike addition should p. 51
spike addition test fails or (see Table B-1) samples in the | the parent sample, apply | produce a Mg = 7%
analyte preparatory batch by | J-flag of acceptance concentration of 10 - No qualification: sample
concentration for method of standard | criteria are not met. 100 x LOQ results greater than 4x

all samples < 50
xLOQ

additions (MSA) or see
flagging criteria.

spike amount

Method of When matrix NA NA NA Document use of MSA | NA
standard interference is in the case narrative.
additions (MSA) | suspected
Field Duplicate Project specified | RPD 20% Qualify samples For the specific None in this SDG
— 1 dup for every analyte(s) in the parent
10 samples & dup samples, apply J-
flag if acceptance
criteria are not met.
Results NA NA NA Apply J-flag to all results Results reported between
Reported between DL and LOQ. MDL and RL flagged “F” for
Between LOD AFCEE.
and LOQ Validator flags: If using
AFCEE; Apply “F” flag
QC Blanks Equipment Blank | NA NA Associated samples less No EB
(Equipment — as needed than 5x the blank value
Blanks, and Field Blank — as are qualified as
Field Blanks) needed estimated and flagged

uBn
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Method Validated: _9056A Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

SDG#._280-59740-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056)

Minimum Acceptance Corrective Flaggin
QG Check Frequency Cri?eria Action Crﬁgriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; Not applicable (NA) This is a ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.g.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Limit of At initial set-up See 40 CFR 1368. MDL Run MDL / LOD NA Samples cannot be p. 1131, 1133
Detection and verification checks must verification check at analyzed without a 6/16/2013
Determination subsequently produce a signal at least 3 higher level and set valid MDL.
and Verification | once per 12 times the instrument's noise | MDL higher or
(LOD) Study month period,; level. reconduct MDL study
otherwise (see box D-13).
quarterly LOD
verification
checks shall be
performed (see
box D-13)
Limit of At initial set-up Within calibration range Re-run LOQ NA Samples cannot be MRL check: Level 4
Quantitation and including low standard; analyzed without a Package
Establishment subsequently within method precision and valid LOQ Pg. 1130 (9/09/14) = All OK
and Verification | once per 12 accuracy.
(LOQ) Study month period;
otherwise
quarterly LOQ
verification
checks shall be
performed (see
box D-14)
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Date: 10/23/14
Date: 10/27/14

SDG#._280-59740-1
Matrix: Groundwater

Method Validated: _9056A Initial Review by:  D. Knaub

Senior Review by: J. Hartness

COMMON ANIONS ANALYSIS (METHOD 9056)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Retention Time | At method set-up | RT width is + 3 times NA NA OK
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 24-hour
Calculated for {e.g., column study.
Each Analyte change)
and Surrogate
Container, All field samples | 500 ml poly, Cool to NA Samples analyzed Use professional Collected: 9/08/14
Preservation, 4°C outside of holding judgment to determine | Temp: 1.9°C (Coc)
and Holding Nitrate — 48 hours time or received effect of improper Narrative: 2.6°C
Time Nitrite, sulfate, chloride — unpreserved are container
28 days qualified as estimated Analyzed: 9/09/14
and flagged “J” or
Wy
ICAL for All Initial calibration R =0.995 Correct problem then Flagging criteria are Problem must be p. 1138, 1162 Level IV
Analytes prior to sample repeat initial calibration. not appropriate. corrected. No samples | package
(Minimum analysis may be run until ICAL 8/27/14 6 levels Inst. IC11
Three has passed.

Standards and
One Calibration

OK

Blank)
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be p. 1177, 1124 Level 4
Calibration initial calibration all analytes within + 10% of | verify second source not appropriate. corrected. No samples | Package
Verification expected value (initial standard. Rerun second may be run until OK
source) source verification. If calibration has been

that fails, correct verified.

problem and repeat

initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA OK
Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.
Surrogate
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Method Validated: _9056A Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

SDG#._280-59740-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Midrange After every 10 All analytes within Correct problem then Apply Q-flag to all No samples may be p. 1124 Level IV Package
Continuing field samples established retention time repeat CCV. If that fails, | results for the specific | analyzed until the 9/09/14
Calibration and at end of the | windows and within + 10% | then repeat ICAL. analyte(s) in all problem has been All CK
Verification analysis of true value Reanalyze all samples samples since the corrected.
(CCV) seguence. since last successful last acceptable
calibration verification. calibration
verification, if .
reanalysis is not
possible.
Method Blank One per No analytes detected > 1% Correct problem, then Lab: Apply B-flag p. 55 MB 280-242495/6
preparatory RL. See box D-1. see criteria in box D-1; if | to all results for All ND
batch required, reprep then the specific p. 57 MB 280-242528/19
reanalyze method blank analyte{s) in all ortho-P = ND
and all samples samples in the p. 59 MB 280-242529/19
processed with the associated All ND
contaminated blank. preparatory batch.
Validator;  Apply p. 1124: CCBs
“B” flag if result is ending CCB (9/09/14 22:55)
less  than  5x Cl=0.634
method blank. No assoc. results < 5x blank,
no flags necessary
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Method Validated: 9056A

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/23/14
Date: 10/27/14

COMMON ANIONS ANALYSIS (METHOD 9056)

SDG#._280-59740-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Laboratory One LCS per Use laboratory in-house Correct problem, then If corrective action p. 56
Control Sample | preparatory LCS acceptance criteria reprep and reanalyze fails apply J-flag to Br =98, 98
(LCS) batch (not to exceed 20%).See the LCS and all samples | specific analyte(s) in Cl=98, 98
Containing All Box D-3. in the associated all samples in the S04 =95, 985
Analytes preparatory batch for associated p. 57
Required to be failed analytes, if preparatory batch ortho-P = 103, 100
Reported, sufficient sample p. 59
Including material is available Ci =100, 100
Surrogates (see full explanation in S04 =100, 100
Appendix G) All OK
Matrix Spike One MS per For matrix evaluation, use Examine the project- For the specific For matrix evaluation None from this SDG
(MS) preparatory laboratory in-house LCS specific 000s. Contact analyte(s) in the only. If MS results are
batch per matrix | acceptance criteria (not to the client as to parent sample, apply | outside the LCS limits,
(see box D-7) exceed 20%). additional measures to J- flag if acceptance the data shall be
be taken, criteria are not met. evaluated to determine
the source of
If using AFCEE; difference and to
Apply “M” flag determine if there is a
matrix effect or
analytical error.
Matrix Spike One per RPD <15% (between MS Examine the project- For the specific The data shall be NA
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.
If using AFCEE;
Apply “M” flag

Field Duplicate

Project specified
— 1 dup for every
10 samples

RPD <10%

Qualify sample

For the specific
analyte(s) in the
parent & dup
samples, apply J- flag
if acceptance criteria
are not met.

No field dups in this SDG

DoD Quality Systerms Manual — Version 4.2 Final

Page 4 of 5

ED_005025_00020246-00230



Method Validated: 9056A

Date: 10/23/14
Date: 10/27/14

SDG#._280-59740-1
Matrix: Groundwater

Initial Review by:  D. Knaub
Senior Review by: J. Hartness

COMMON ANIONS ANALYSIS (METHOD 9056)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Results NA NA NA Apply J-flag to all No detections between LOD
Reported results and LOQ
Between LOD between LOD and
and LOQ LCQ.
Validator flags: If
using AFCEE; Apply
“F” flag
QC Blanks Equipment Blank | NA NA Associated samples No EB
{(Equipment — as needed less than 5x the blank
Blanks and Field Blank — as value (10x for
Field Blanks) needed common lab
contaminants) are
qualified as estimated
and flagged “B”.
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Data Evaluation Narrative

AMEC Project: Former Williams AFB

AMEC Project Number: 9101110001.5300.5301
Site: ST012 - Enhanced Bioremediation Field Test
Sampling Event: September 2014

Matrix: Groundwater

SDG: 280-59873-1

1.0 INTRODUCTION

A data quality evaluation (DQE) was performed on the data reported for the Enhanced
Bioremediation field test conducted at Site ST012 in September 2014, at the former Williams Air
Force Base (AFB), Mesa, Arizona. The following sections provide summary discussions of the
required data qualifications for each site and analytical methods for samples collected at the
former WAFB. Data validation was conducted on 100% of the primary samples and field quality
control samples (trip blanks, rinsate blanks, sample duplicates, and matrix spike/matrix spike
duplicate [MS/MSD] samples). A Level Il (Step lIB) data validation was performed using
supplemental checklists to review the following quality control elements: laboratory case
narrative, sample documentation, chain-of-custody, holding time protocols, method-specific
calibration information, mass tunes, method blank results, laboratory control sample (LCS)
results, surrogate recoveries (where applicable), MS/MSD recoveries and relative percent
differences (RPDs), field duplicate RPDs, trip and equipment/rinsate blanks, method-specific
QC elements (such as interelement check standards (ICS), serial dilutions, post digestion
spikes (PDS), column breakdown, etc.), method sensitivity, and completeness. The Level llI
DQE checklists are attached to this narrative.

Data were reviewed using precision and accuracy control limits presented in The Department of
Defense (DoD) Quality Systems Manual (QSM) Version 4.2 (DoD, 2010). DQE data
qualifications were applied if necessary in accordance with procedures in Air Force Center for
Environmental Excellence (AFCEE) Quality Assurance Project Plan (QAPP), Version 4.0.01
(AFCEE, 2005), the method, and professional judgment using the following qualifiers:

J = The reported concentration is considered an estimated value due to discrepancies in
meeting certain analyte-specific quality control criteria.

F = The reported concentration is between the limit of quantitation/reporting limit (LOQ/RL)
and method detection limit (MDL) and is considered an estimated value

UJ = The target compound was not detected and the reporting limit is considered imprecise
due to discrepancies in meeting certain analyte-specific quality control criteria.

B = The result may be biased high or a false positive based on blank data.

M= The reported concentration is estimated due to matrix effects.

R = The data are considered unusable due to discrepancies in meeting certain quality
control criteria and may not be used in decision making.

Former Williams AFB, Mesa, Arizona 10f7 QOctober 2014
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Data Evaluation Narrative - SDG: 280-59873-1

2.0 DELIVERABLES

The data packages as submitted to AMEC Environment and Infrastructure, Inc. (AMEC) are
complete as stipulated in the Draft Uniform Federal Policy Quality Assurance Project Plan (UFP-
QAPP) for Site ST012 Enhanced Bioremediation Field Test Plan (AMEC, 2014), and the
applicable guidelines described in the former Williams AFB Performance Based Remediation
Program QAPP and standard operating procedures (SOPs) (collectively referred to as the
QAPP/SOP [AMEC, 2012]) for U.S. States Environmental Protection Agency (EPA) Methods
SW8260B, SW8015B, SWI056A, and SW6010C.

3.0 SAMPLE INTEGRITY

Samples within this sample delivery group (SDG) collected from ST012 were submitted to
TestAmerica Laboratories (TAL) in Denver, Colorado for select volatile organic compounds
(VOCs) analysis by USEPA Method SW8260B, total petroleum hydrocarbons-gasoline range
organics (TPH-GRO) and diesel range organics (TPH-DRO) by Method SW8015B, anions by
Method SW9056A and select metals by Method SW6010C.

Based on the information provided on the cooler receipt forms, samples arrived at the laboratory

within the recommended temperature and preservation requirements. Completed Chain-of-
Custody (COC) documents are included in the data package.

4.0 SAMPLE IDENTIFICATION

This SDG contains the following water and quality control (QC) samples:

Site: ST012 QC Samples
ST012-W30-WG-091014 TB01-091014

These samples were collected on 10 September 2014.

5.0 SAMPLE QUALIFICATION

Only those components that required qualification of the data are presented in this narrative. All
Level Il components were within the DoD QSM QC limits, with the following exceptions:

» Constituents were present in the associated blanks and flagged “B” (no flags applied).

e Surrogate recoveries were outside QC limits (no flags applied).

o Metals were detected in the Interference Check Solution A (ICSA) (no qualification
required).

¢ PDS recoveries were outside QC limits for two metals (no flags applied).

Former Williams AFB, Mesa, Arizona 20f7 QOctober 2014
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Data Evaluation Narrative - SDG: 280-59873-1

6.0 VOCS (SW8260B)

Samples collected from site ST012 were submitted for VOCs by EPA Method SW8260B and
analyzed for site-specific VOC compounds of interest (COls).

A Level lll validation was performed on this method and only those components that exceeded
the QAPP/SOP criteria are presented below. Each of the Level Il components was within the
QAPP/SOP QC criteria.

6.1 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of VOCs by USEPA Method SW 8260B except where dilutions were required to place
the constituent within the calibration range. Dilutions were required on samples from this SDG.
The laboratory indicated a dilution with a “D” qualifier which was subsequently removed during the
validation process.

Any result reported between the LOQ and MDL is considered a quantitative estimate. No results
in this SDG were reported between the RL and MDL.

7.0 TPH-GRO (8015B)

Samples collected from Site ST012 were submitted for TPH-GRO analysis by EPA Method
SW8015B. A Level lll validation was performed on this method and only those components that
exceeded the program document QAPP/SOP criteria are presented below. Qualification was
required for the following:

e Surrogate recoveries were outside QC limits (no flags applied).
7.1  Surrogate Recoveries

Surrogate a,a,a-trifluorotoluene recovered above the QC limits in sample ST012-W30-WG-
091014. No qualification is required if the samples were diluted or the surrogate recoveries were
high and the sample results were non-detect.

Action: No qualification was necessary because the sample was analyzed at a dilution.
7.2 Limits of Quantitation

The LOQ as specified in the QAPP/SOP (AMEC, 2012) was met for samples submitted for the
analysis of TPH-GRO by EPA Method SW8015B except where dilutions were required to place
the constituent within the calibration range. Dilutions were required on samples from this SDG.
The laboratory indicated a dilution with a “D” qualifier which was subsequently removed during the
validation process.

Former Williams AFB, Mesa, Arizona 3of7 QOctober 2014
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Data Evaluation Narrative - SDG: 280-59873-1

8.0 TPH-DRO (8015B)

Samples collected from Site ST012 were submitted for TPH-DRO analysis by EPA Method
SW8015B. A Level Il validation was performed on this method and no components exceeded
the program document QAPP/SOP criteria. It should be noted that the laboratory placed an “M”
qualifier on any result that was manually integrated. The "M’ qualifier was subsequently
removed during the data validation process.

8.1 Limits of Quantitation

The LOQ as specified in the QAPP/SOP (AMEC, 2012) was met for samples submitted for the
analysis of TPH-DRO by EPA Method SW8015B. Dilutions were not required for TPH-DRO.

9.0 ANIONS (SW9056A)

Samples collected from site ST012 were submitted for Anions by Method SW9056A. A Level llI
validation was performed on this method and only those components that exceeded the
QAPP/SOP criteria are presented below. Each of the Level lll components was within the
QAPP/SOP QC criteria; however the following qualification was noted:

e Constituents were present in the associated blanks and flagged “B” (no flags applied).
9.1 Continuing Calibration Blank

The CCBs associated with the samples in this SDG reported low levels of chloride.

Action: No qualification was necessary for chloride because the associated sample
result was greater than five times the blank value.

9.2 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of Anions by USEPA Method SW 9056A with the exception of analytes that required
dilution. The sample in this SDG required dilution for chloride resulting in elevated LOQs. The
laboratory indicated a dilution with a “D” qualifier which was subsequently removed during the
validation process.

10.0 METALS (SW6010C)

Samples collected from Site ST012 were submitted for the major metal cations by EPA Method
SW6010C. Samples were analyzed for calcium, iron, magnesium, manganese, potassium, and
sodium. A Level Hll validation was performed on this method and only those components that
exceeded the SAP/TAL SOP criteria are presented below. The following components exceeded
the QC criteria or were noted:

e Metals were detected in the Interference Check Solution A (ICSA) (no qualification
required).
e PDS recoveries were outside QC limits for two metals (no flags applied).

Former Williams AFB, Mesa, Arizona 4 of 7 QOctober 2014
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Data Evaluation Narrative - SDG: 280-59873-1

10.1 Interference Check Solution A (ICSA)

Manganese was detected in the ICSA solution associated with prep batch 280-243607. The
vendor verified that the ICSA contained these trace impurities.

Action: No qualification is required for impurities verified by the vendor.
10.2 Post Digestion Spike

The laboratory performed a PDS on sample ST012-W30-WG-091014 and the recoveries for
calcium and manganese were outside of the QC limits. No qualification is required if the
recoveries were high and the samples were non-detect or the analyte was present in the sample
at concentrations greater than 4x the spike amount.

Action: No qualification was required for calcium and manganese results because the
metals were present in the sample at greater than 4x the spike amount.

10.3 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of metals by USEPA Method SW6010C except where dilutions were required to place
the constituent concentration within the calibration range. No Dilutions were required.

11.0 OVERALL SITE EVALUATION AND PROFESSIONAL JUDGMENT

Edits to the DQE qualifiers by professional judgment were not required.

12.0 SUMMARY OF DATA QUALITY INDICATORS

This section provides an assessment of the data based on project data quality indicators (DQls)
described on QAPP Worksheet #37 of the Program Document QAPP/SOP (AMEC, 2012). The
DQIs consist of precision, accuracy, representativeness, comparability, completeness, and
sensitivity.

12.1 Precision

An assessment of precision of analytical data is accomplished via review of field duplicate and
MS/MSD analyses. Field duplicate and MS/MSD analyses are used to assess field variability,
which includes sample collection/handling as well as matrix homogeneity. Precision is
expressed as the relative percent difference (RPD) between results for duplicate pairs.

No field duplicate samples or project specific MS/MSDs were submitted. An MS/MSD was
performed on a project sample for metals and the RPDs were within QC limits. Precision for
TPH-GRO, TPH-DRO, and anions was evaluated through the analysis of the LCS/LCSD and
the RPDs were compliant with the QAPP/SOP. The overall method and sample matrix
precision are acceptable and achieve project objectives.

Former Williams AFB, Mesa, Arizona 50f7 QOctober 2014
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Data Evaluation Narrative - SDG: 280-59873-1
12.2 Accuracy (Bias)

An assessment of accuracy of analytical data is accomplished via evaluation of the spike
recoveries in the MS/MSD, LCS, post digestion spike samples, and surrogate spike compounds,
in addition to calibration criteria. Accuracy is expressed as percent recovery. Accuracy data
were compliant with the QAPP/SOP with the exception of TPH-GRO surrogates; however, no
data was qualified as a result. Accuracy data for anions, VOCs, TPH-DRO, and metals were
within QC limits or did not require qualification. Therefore, the data resuits indicate method and
maitrix accuracy is acceptable to achieve project objectives.

12.3 Representativeness

Representativeness for the analytical data is determined through evaluation of the associated
blank data and evaluation of appropriate sample handling procedures. All samples were
properly stored and preserved in the field and at TestAmerica. Method, trip, and equipment
blanks were acceptable. One calibration blank reported low-levels of chioride, however the
blank contamination did not result in qualification of the associated sample data. Based on
historical results, the impacts to project DQOs were minimal; therefore, the analytical results
indicate sample data are representative of the Site conditions.

12.4 Comparability

Comparability addresses the confidence with which one data set can be compared to another.
Use of appropriate sampling methods, COC procedures, and EPA-approved analytical methods,
as well as adherence to strict QA/QC procedures, provide the basis for uniformity in sample
collection and analysis. Analytical data were generated by TestAmerica using standard
reporting units of micrograms per liter for VOCs, TPH-GRO, and metals and milligrams per liter
for TPH-DRO and anions. In addition, sample collection and analytical method protocols were
implemented in accordance with approved, documented procedures. Analytical data are
determined to be comparable to previous Site results.

12.5 Completeness

Completeness of the field sampling activities were assessed in terms of the actual number and
type of sample results received from the field and laboratory, as compared with the planned
number and type of sample results. All samples planned were collected which meets a field
completeness of 100%.

Analvtical completeness of data is a measure of the number of valid project-specific data results
obtained in comparison fo the total number of data results projected to achieve project DQOs.
Valid data are defined as data that meet the project-specific DQOs. No data were rejected as a
result of the data validation; however, some of the results were qualified as estimated.
Estimated data is usable data. The completeness goals met the 90 percent goal for field and
laboratory data expected for this project.

12.6 Sensitivity

Analytical methods and RLs were implemented in accordance with the QAPP/SOP and EPA
promulgated methodologies. Method RLs were achieved for the event except when sample

Former Williams AFB, Mesa, Arizona 6of7 QOctober 2014
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Data Evaluation Narrative - SDG: 280-59873-1

dilutions were required to bring target compounds within the linear range of the instrument
calibration. As previously mentioned, the samples within this SDG required dilutions for VOCs,
TPH-GRO, and chloride to place the results within the calibration range. These include
modified RLs for selected detections; therefore, sensitivity requirements were met for non-
diluted constituents.

12.7 Usability Summary

The data generated during the September 2014 sampling event were usable with qualifications
with respect to project DQOs. The DQOs for the Enhanced Bioremediation Field Test is to
produce data to support design of anaerobic methods for the ST012 remedy if selected.
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Data Evaluation Narrative - SDG: 280-59873-1

Flagged Data Reports
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Client: AMEC Environment & Infrastructure, Inc.

Cllent Sample ID:

S$T012-W30-WG-091014

Analytical Data

Job Number: 280-59873-1

Lab Sample ID: 280598731 Date Sampled: 09/10/2014 1056
Client Matrix: Water Date Recelved: 09/11/2014 0920

82608 Volatile Organic Compounds (GC/MS)
Analysis Method: 8260B Analysis Batch: 280-243756 Instrument {D: VMS_H
Prep Method: 50308 Prep Batch: N/A Lab File ID: H4403.D
Dilution: 5.0 Initial Weight/Volume: 20 mL
Analysis Date: 09/18/2014 1524 Final Weight/Volume: 20 mlL
Prep Date: 09/18/2014 1524 '7'")\1‘)\(

A

Analyte Result {ug/L) Qualifier DL LOQ
1,2-Dichloroethane 20 u 0.65 5.0
Methylene Chioride 4.0 U 1.6 25
Naphthalene 84 D~ 1.1 5.0
Toluene 160 b 0.85 5.0
Trichloroethene (TCE}) 1.0 U 0.80 5.0
Trichlorofiuoromethane 4.0 U 1.5 10
Surrogate %Rec Qualifier Acceptance Limits
1,2-Dichloroethane-d4 (Surr) 118 70 -120
4-Bromofluorobenzene (Surr) 103 75 -120
Dibromofluoromethane (Surr) 110 85-115
Toluene-d8 (Surr) 113 85-120

TestAmerica Denver

Page 32 of 1216
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Client: AMEC Environment & Infrastructure, Inc.

Client Sample ID: STO12-W30-WG-091014

Analytical Data

Job Number: 280-59873-1

Lab Sample 1D: 280-59873-1 Date Sampled: 09/10/2014 1056
Client Matrix: Water Date Received: 09/11/2014 0920
8260B Volatile Organic Compounds (GC/MS)

Analysis Method: 82608 Analysis Batch: 280-243756 Instrument ID: VMS_H
Prep Method: 5030B Prep Batch: N/A Lab File ID: H4404.D
Dilution: 50 Initial Weight/Volume: 20 mL
Analysis Date: 09/18/2014 1546 Run Type: DL Final Weight/Volume: 20 mL
Prep Date: 09/18/2014 1546

D/ iti’l-? ‘7/’ q
Analyte Result (ug/L) Qualifier DL LOQ
Benzene 1900 4] 8.0 50
Ethylbenzene 740 B 8.0 50
m-Xylene & p-Xylene 950 B 17 100
o-Xylene 85 B 9.5 50
Xylenes, Total 1000 B 9.5 100
Surrogate %Rec Qualifier Acceptance Limits
1,2-Dichloroethane-d4 (Surr) 101 70-120
4-Bromofluorobenzene (Surr) 98 75-120
Dibromofiuoromethane (Surr) 101 85-115
Toluene-d8 (Surr) 108 85-120

TestAmerica Denver
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Client: AMEC Environment & Infrastructure, Inc.

Client Sample ID: TB01-091014

Analytical Data

Job Number: 280-58873-1

Lab Sample ID: 280-59873-2TB Date Sampled; 09/10/2014 0000
Client Matrix: Water Date Received:; 09/11/2014 0920
82608 Volatile Organic Compounds (GC/MS)
Analysis Method: 82608 Analysis Batch: 280-243756 Instrument [D: VMS_H
Prep Method: 5030B Prep Batch: N/A Lab File ID: H4392.D
Dilution: 1.0 ¢ < Initial Weight/Volume: 20 mlL
Analysis Date: 09/18/2014 1126 ’Q\p ?\p}& Final Weight/Volume: 20 mL
Prep Date: 09/18/2014 1126 $ »
Analyte Result (ug/L) Qualifier DL LoQ
1,2-Dichloroethane 0.40 U 0.13 1.0
Benzene 0.20 u 0.16 1.0
Ethylbenzene 0.20 u 0.16 1.0
Methylene Chloride 0.80 U 0.32 5.0
m-Xylene & p-Xylene 0.80 U 0.34 2.0
Naphthalene 0.80 U 0.22 1.0
o-Xylene 0.40 U 0.19 1.0
Toluene 0.40 U 0.17 1.0
Trichloroethene (TCE) 0.20 U 0.16 1.0
Trichlorofluoromethane 0.80 U 0.29 2.0
Xylenes, Total 1.6 U 0.19 2.0
Surrogate %Rec Qualifier Acceptance Limits
1,2-Dichioroethane-d4 (Surr) 102 70-120
4-Bromofluorobenzene (Surr) 97 75-120
Dibromofluoromethane (Surr) 100 85-115
Toluene-d8 (Surr) 105 85-120

TestAmerica Denver
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Cliant  AMEC Environment & Infrastruchure, inc

Clignt Sample 1D:

Lab Sample It
Chent Matrh:

STH1L-WI-WE81044

2BO-588731
Water

Analytical Data

Job Number:  280-5887341

Crate Bampled: 09/10/2014 1058
Date Received: 097112014 0820

Aratysis Method:
Frap Method:
Dlution:
Analysis Daler
Frap Date;

Analyte

Gagoling Range Organics (GROVCE-CI0

Surrogale
a,8.a- Trflugroiniuene

TesthAmerica Denver

80158 _ORO
50308
20

CRATIE0NE 1955
G 72014 1835

£018B_GRO Gasoline Range Organics {GRO)

Analysis Baich: 280-243683 instrment i V&G Q
Prep Batoh B bab File DOIF1601.0
Inflial Waightvolume: 5 b
Final WaightVolume: & mil
- Injaction Volume: & ml
Result (ug/L) o LOG
AR ot “gh
%Hec Cualifiar Accaptance Limils
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Client: AMEC Environment & Infrastructure, Inc.

Client Sample ID:

Lab Sample ID:
Client Matrix:

TB01-091014

280-59873-2TB
Water

Analytical Data

Job Number: 280-59873-1

Date Sampled: 08/10/2014 0000
Date Received: 09/11/2014 0920

8016B_GRO Gasoline Range Organics {(GRO)

Analysis Method: 8015B_GRO Analysis Batch: 280-243077 Instrument ID: VGC_Q
Prep Method: 5030B Prep Batch: N/A Lab File ID: 017F2301.D
Dilution: 1.0 & Initial Welight/Volume: 5 mL
Analysis Date: 09/12/2014 1939 v 7 aﬁs Final WeightVolume: 5 mL

Prep Date: 09/12/2014 1939 v\g Injection Volume: 5 mL
Analyte Result {ug/L) Qualifier DL LoOQ
Gasoline Range Organics (GRO)-C6-C10 20 U 10 25
Surrogate %Rec Qualifier Acceptance Limits
a,a,a-Trifluorotoluene 93 82 - 110

TestAmerica Denver
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Client: AMEC Environment & Infrastructure, Inc.

Client Sample ID:

STO12-W30-WG-091014

Analytical Data

Job Number: 280-59873-1

Lab Sample ID: 280-59873-1 Date Sampled: 09/10/2014 1056
Client Matrix: Water Date Recelved: 09/11/2014 0920
8018B_DRO Diesel Range Organics (DRO) (GC)

Analysis Method: 8015B_DRO Analysis Batch: 280-243251 Instrument 1D: 8GC_Uz2a
Prep Method: 3510C Prep Batch: 280-243123 Initial Weight/Volume: 10241 mL
Dilution: 1.0 Final Weight/Volume: 1 mL
Analysis Date: 09/16/2014 0313 Injection Volume: 1 uL
Prep Date; 09/12/2014 2029 Result Type: PRIMARY
- 'S
wy\‘)c){r() Hl "'{
Analyte Result (mg/t) Qualifier DL LOQ
Diesel Range Organics [C10-C28] 11 e\ 0.032 0.24
Surrogate %Rec Qualifier Acceptance Limits
o-Terphenyl 78 P 50-115

TestAmerica Denver
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Client: AMEC Environment & Infrastructure, Inc.

Client Sample ID:

ST012-W30-WG-091014

Job Number:

Analytical Data

280-58873-1

Lab Sample ID: 280-59873-1 Date Sampled: 09/10/2014 1056
Client Matrix: Water Date Received: 09/11/2014 0920
6010C Metals (ICP)

Analysis Method: 6010C Analysis Batch: 280-243607 Instrument ID: MT_026
Prep Method: 3010A Prep Batch: 280-243011 Lab File iD: 26A091614.asc
Dilution: 1.0 Initial Weight/Volume: 50 mL
Analysis Date: 09/16/2014 1333 ‘pq’, & Final Weight/Volume: 50 mL
Prep Date: 09/15/2014 0915 9 ,d,\\\

\0\
Analyte Result (ug/l) Qualifier DL LOQ
Calcium 200000 35 1000
Iron 2700 22 100
Magnesium 43000 11 500
Manganese 3200 /Q/ 0.25 10
Potassium 55000 240 3000
Sodium 60000 92 5000

TestAmerica Denver
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Analytical Data

Clhent:  AMEC Environment & Infrastructure, Ing, Job Number; 280588731
General Chemistry
LHent Sampie ik STO12-W30-WG-081014
Lab Sample 1D 280-59873-1 Date Bampled: 09/10/2014 1058
Client Matis: Water g % Date Recelvad: D8/11/2014 0920
587
Analyte Result Qual DL LOG Ot Mathod
oo o B G R P
Analysis Balch: 280-243847 Anglysis Date: SW11/20114 1813
Crihaphosphiaies as P 020 U g 4.99 .50 1.0 QIB6A
Analysis Batoh: 280-242848 Analysis Date: 08/11/2014 1813
Chiloride 510 o migi 2.5 30 18 BOSGA
Analysis Baich: 280-242847 Analysts Date: 091272014 6251
Sutfals 13 mgil, 0.23 50 1.0 SOGEA

Armlysis Bajchy 280-242847 Analysis Dater DOM11/2014 1813

Tasthmerica Denver Page 3% of 1218
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Date: 10/24/14
Date: 10/27/14

SDG#._280-59873-1
Matrix: Groundwater

Method Validated: _8260B Initial Review by:  D. Knaub

Senior Review by: J. Hartness

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flaggin
QG Check Frequency Cri?eria Action Crﬁgriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; NA This is a Ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specific criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.g.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C). allowed by analyst until
successful
demonstration of
capability is complete.
MDL Study At initial set-up See 40 CFR 136B. MDL Run MDL verification NA Samples cannot be Ok
and verification checks must check at higher level analyzed without a
subsequently produce a signal at least 3 and set MDL higher or valid MDL.
once per 12- times the instrument's noise | reconduct MDL study
month period,; level. (see box D-18)
otherwise
quarterly MDL
verification
checks shall be
performed (see
box D-18)
Tuning Prior to Refer to method for specific | Retune instrument and Flagging criteria are Problem must be p. 220-221 level IV package
calibration and ion criteria. verify. Rerun affected not appropriate corrected. No samples | VMS_H, ICALACY, 9/17/14
every 12 hours samples. may be accepted VMS_H, CCV 9/18/14
during sample without a valid tune. All ok
analysis
Breakdown Daily prior to Degradation < 20% for DDT | Correct problem then Flagging criteria are No samples shall be NA
Check (DDT analysis of repeat breakdown check | not appropriate run until degradation <
Method 8270C samples 20%. Benzidine and
Only) pentachlorophenol
should be present at
their normal responses
and no peak tailing
should be observed.

DoD Quality Systerms Manual — Version 4.2 Final
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Date: 10/24/14
Date: 10/27/14

SDG#._280-59873-1
Matrix: Groundwater

Method Validated: _8260B Initial Review by:  D. Knaub

Senior Review by: J. Hartness

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Container, All field samples | 8260 — 40 ml VOA vial NA Samples analyzed Use professional Collection date: 9/10/14
Preservation, HCl to pH < 2, Cool to 4°C outside of holding judgment to determine
and Holding 14 days to analysis time or received effect of improper
Time unpreserved are container Analysis date: 9/18/14,

8270 — 1 L Amber glass,
Coclto 4°C
7 days to extraction

qualified as estimated
and flagged “J” or
Wy

Temp 1.7 °C (CoC)
Narrative: 1.0°C

40 days to analysis OK

Minimum Five- Initial calibration Average response factor Correct problem then Flagging criteria are Problem must be p. 240

Point Initial prior to sample g P ) repeat initial calibration. not appropriate. corrected. No samples | vis H. 9/17/14

; - (RF) for SPCCs —' b

Calibration For | analysis VOCs - 0.30 fo-r may be run until ICAL All OK

All Analytes Chlorob : 41122 has passed.

(ICAL) orobenzene and 1,1,2,2-
tetrachlorolethane. a 0.1 for p. 287
chloromethane, bromoform, VMS_H, 9/17/14
and 1,1-dicbloroethane. {short list)
SVOCs - a 0.050. All OK

RSD for RFs for CCCs: The
CCCs are vinyl chloride,
1,1-dichlorethene,
chloroform, 1,2-
dichloropropane, toluene,
and ethylbenzene.

VOCs and SVOCs - 30%
and one option below,
Option 1: RSD for each
analyte < 15%

Option 2: linear least
squares regression r a
0.995

Option 3: non-linear
regression - coefficient of
determination (COD) e a
0.99 (6 points shall be used
for second order, 7 points
shall be used for third order)

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: _8260B Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 10/24/14
Date: 10/27/14

SDG#._280-59873-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be VMS_H ICV notincluded in
Calibration initial calibration all analytes within + 25% of | verify second source not appropriate. corrected. No samples | data packages Analyzed on
Verification expected value (initial standard. Rerun second may be run until 9/17/14 at 12:53 & 15:46 — see
source) source verification. If calibration has been run log on page 349.
that fails, correct verified.
problem and repeat
initial calibration.
Retention Time | Once per ICAL Position shall be set using NA AIlOK
Window the midpoint standard of the
Position initial calibration curve.
Establishment
for Each
Analyte and
Surrogate
Evaluation of With each RRT of each target analyte Correct problem, then All ok
Relative sample in each calibration standard | rerun ICAL.
Retention within = 0.06 RRT units.
Times (RRT)
Calibration Daily, before Average RF for SPCCs: Correct problem, then Apply Q-flag if no NA p.312, VMS_H ccv
Verification sample analysis, | VOCs 0.30 for rerun CV. If that fails, sample material 280-243756/2 (9/18/14)
(cV) and every 12 Chlorobenzene and 1,1,2,2- | repeat initial calibration. | remains and analyte p. 328 VMS_H CCV (short list)
hours of analysis | tetrachlorolethane, 0.1 for See section 5.5.10 and exceeds criteria. 280-243756/3 (918/14)
time chloromethane, bromoform, | DoD clarification box 55. All COls OK
and 1,1-dichloroethane.
SVOCs 0.050.
2. %Difference/Drift for
CCCs: VOCs and SVOCs
<20%D
(Note: D = difference when
using RFs or drift when
using least squares
regression or non-linear
calibration.)
DoD Quality Systerms Manual — Version 4.2 Final Page 3 of 6
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Method Validated: 8260B

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/24/14
Date: 10/27/14

SDG#._280-59873-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
internal In all field Retention time + 30 Inspect mass If corrective action Flagging criteria are p. 222 -224
Standards samples and seconds from retention time | spectrometer and GC fails in field samples, not appropriate. ICIS 280-243577/22
Verification standards of the midpoint standard in for malfunctions. apply Q-flag to All ok
the ICAL Reanalysis of samples analytes associated
EICP area within - 50% to + | analyzed while system with the non-
100% of ICAL midpoint was malfunctioning is compliant IS.
standard mandatory. Flagging criteria are
not appropriate for
failed standards.
p.43 MB 280-243756/6
Method Blank One per No analytes detected > Correct problem, then Apply B-flag to all Al ND
preparatory RL. For common laboratory | see criteria in box D-5. If | results for the specific
batch contaminants, no analytes required, reprep and analyte(s) in all
detected > RL. reanalyze method blank | samples in the
and all samples associated
processed with the preparatory batch.
contaminated blank.
LCS One LCS per QC acceptance criteria Correct problem, then If corrective action p.44 LCS 280-243756/4
Containing All preparatory specified by DoD, if reprep and reanalyze fails, applylQ-flag to All OK
Analytes batch available; see box D-7 and the LCS and all samples | specific analyte(s) in
Required to be Appendix DoD-D. in the associated all samples in the
Reported, preparatory batch for associated
including failed analytes, if preparatory batch.
Surrogates sufficient sample
material is available.
(See full explanation in
Appendix DoDID.
MS One MS per For matrix evaluation, use Examine the project- Lab: For the specific For matrix evaluation No MS/MSD submitted for
preparatory QC acceptance criteria specific DQOs. Contact analyte(s) in the only. If MS results are method 8260B

batch per matrix
(see box D- 15)

specified by DoD for LCS.

the client as to
additional measures to
be taken.

parent sample, apply
J- flag if acceptance
criteria are not met.
Validator flags: If
using AFCEE; Apply
“M” flag

outside the LCS limits,
the data shall be
evaluated to determine
the source of
difference and to
determine if there is a
matrix effect or
analytical error
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Method Validated: 8260B

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/24/14
Date: 10/27/14

SDG#._280-59873-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
MSD or Sample | One per RPD < 30% (between MS Examine the project- Lab: For the specific The data shall be NA -See above
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
additional measures to J- flag if acceptance difference.
be taken. criteria are not met.
Validator flags: If
using AFCEE; Apply
“M” flag
Surrogate All field and QC QC acceptance criteria for For QC and field For the specific p. 40
Spike (Analytes | samples LCS published by DoD, if samples, correct analyte(s) in all field All OK.
identified in available; otherwise problem, then reprep samples collected

Appendix DoD-
D)

method- specified criteria or
laboratory's own in-house
criteria.

and reanalyze all failed
samples for failed
surrogates in the
associated preparatory
batch, if sufficient
sample material is
available.

from the same site
matrix as the parent,
apply J-flag if
acceptance criteria
are not met.

For QC samples,
apply Q-flag to
specific analyte(s) in
all samples in the
associated
preparatory batch.

Field Duplicate Project specified | RPD <30% Qualify sample For the specific None in this SDG
— 1 dup for every analyte(s) in the
10 samples parent & dup
samples, apply J- flag
if acceptance criteria
are not met.
Results NA NA NA Apply J-flag to all Samples qualified as
Reported results between MDL estimated and AFCEE
Between MDL and LOQ. Validator flagged “F” unless overridden
and LOQ flags: If using by flags for other criteria

AFCEE; Apply “F”
flag
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Method Validated: 8260B

Initial Review by:
Senior Review by: J. Hartness

D. Knaub

Date: 10/24/14
Date: 10/27/14

SDG#._280-59873-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (METHODS 8260 AND 8270)

QC Check

Minimum
Frequency

Acceptance
Criteria

Corrective
Action

Flagging
Criteria

Comments

DQE Notes/Flags

QC Blanks (Trip
Blanks,
Equipment
Blanks, and
Field Blanks)

Trip Blank — one
per cooler
containing
samples for
VOCs
Equipment Blank
—as needed
Field Blank — as
needed

NA

NA

Associated samples
less than 5x the blank
value (10x for
common lab
contaminants) are
qualified as estimated
and flagged “B”

TB01-091014
All ND

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: _8015B (TPH-GRO) Date: 10/24/14

Date: 10/27/14

SDG#:280-59873-1
Matrix: Groundwater

Initial Review by:  D. Knaub
Senior Review by: J. Hartness

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; Not applicable (NA) This is a ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.qg.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Method At initial set-up See 40 CFR 1368. MDL Run MDL verification NA Samples cannot be ok
Detection Limit | and verification checks must check at higher level analyzed without a
(MDL) Study subsequently produce a signal at least 3 and set MDL higher or valid MDL.
once per 12 times the instrument's noise | reconduct MDL study
month period,; level. (see box D-18).
otherwise
quarterly MDL
verification
checks shall be
performed (see
box 0-18)
Retention Time | At method set-up | RT width is + 3 times NA NA
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 72-hour
Calculated for (e.g., column study.
Each Analyte change)
and Surrogate
Breakdown Daily prior to Degradation < 15% for both | Correct problem then Flagging criteria are No samples shall be NA TPH-GRO
Check (Endrin/ analysis of Endrin and DDT. repeat breakdown not appropriate run until degradation <
DDT Method samples check. 15%.
8081 Only)

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: _8015B (TPH-GRO) Initial Review by:  D. Knaub Date: 10/24/14 SDG#:280-59873-1
Senior Review by: J. Hartness Date: 10/27/14 Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

QC Check Minimum Acceptance Corrective Flagging

Frequency Criteria Action Criteria Comments DQE Notes/Flags

Container, All field samples | grRO- Water 40 ml VOA NA Samples analyzed Use professional Collected: 9/10/14
Preservation, vial; HCl to pH < 2, Cool to outside of holding judgment to determine
and Holding 6°C time or received effect of improper Temp=1.7°C (CoC)
Time . . unpreserved are container Narrative; 1.0°C
Soil: (low-level) 5 g in 40 mi qualified as estimated

VOA w/H>O or sodium « .
bisulfate: Cool to 6°C ?S\(Jj”ﬂagged J” or /;lr;alyzed. 9/12/14, 9/17/14

(high-level) 5 g in 40 mi
VOA w/methanol, Cool to
6°C, or EnCore® or
equivalent (48 hrs to
preservation)

14 days to analysis

DRO — Water: 1 L Amber
glass, Cool to 6°C

Soil: 4 oz amber glass jar,
Cool to 6°C

Water: 7 days to extraction

Soil: 14 days to extraction
40 days to analysis
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Method Validated: _8015B (TPH-GRO)

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/24/14
Date: 10/27/14

SDG#:280-59873-1

Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Minimum Five- Initial calibration | One of the options below Correct problem then Flagging criteria are Problem must be p. 384
Point Initial prior to sample (except for Method 8082, repeat initial calibration. | not appropriate. corrected. No samples | Inst VGC_Q
Calibration For | analysis which may only use Option may be run until ICAL 3/12/14
All Analytes 1or2): has passed. OK
(ICAL) Option 1: RSD for each For PCB analysis, a
analyte < 20% mixture of Aroclors
Option 2: linear least 1016 and 1260 is
squares regression: r 2 normally used to
20.995 establish detector
Option 3: non-linear calibration linearity,
regression: coefficient of unless project-specific
determination (COD) r2 data suggest the
20.99 (6 points shall be presence of another
used for second order, 7 Aroclor (e.g., 1232). In
points shall be used for third addition, a mid-fevel or
order) lower standard for
each of the remaining
Aroclors is
analyzed for pattern
recognition and
response factor.
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be p.412
Calibration initial calibration all analytes within + 20% of | verify second source not appropriate. corrected. No samples | ICV 280-216544/11
Verification expected value (initial standard. Rerun second may be run until 3/12/14
source) source verification. If calibration has been Inst VGC_Q
that fails, correct verified.
problem and repeat
initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA p. 383 ICAL
Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.
Surrogate
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Method Validated: _8015B (TPH-GRO)

Initial Review by:
Senior Review by: J. Hartness

D. Knaub

Date: 10/24/14
Date: 10/27/14

SDG#:280-59873-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Retention Time | Each calibration Analyte within established Correct problem, then Flagging criteria are No sampiles shall be p.413I1CV
Window verification window reanalyze all samples not appropriate for run without a verified
Verification for standard analyzed since the last initial verification. For | retention time window p. 419, 426, 433, 440, 447
Each Analyte acceptable retention CCV, apply a Q-flag at the initial CCVs
and Surrogate time check. If they fail, to all resulits for verification. For
redo ICAL and reset analytes outside the method 8015, check
retention time window, established window. state methods for use
of modified retention
time markers with
gasoline range
organics (GRO) or
diesel range organics
(DRO).
Calibration ICV: Daily, All analytes within £ 20% of | ICV: Correct problem, ICV: Flagging criteria | If %D for an individual p. 412
Verification before sample expected value from the rerun ICV. If that fails, are not appropriate. analyte is > 20%, no ICVRT 280-216544/11
(Initial [ICV] and | analysis ICAL repeat initial calibration. samples may be 3/12/14
Continuing CCV: After every See section 5.5.10 and CCV: Apply Q-flag to | analyzed until the InstVGC_Q OK
[CCVY]) 10 field samples box 55. all results for the problem has been p. 418
and at the end of specific analyte(s) in corrected. CCV 280-243077/3
the analysis CCV: Correct problem all samples since the 9/12/14
sequence then repeat CCV and last acceptable Inst VGC_Q OK
reanalyze all samples calibration p. 425
since last successful verification, if . CCV 280-243077/19
calibration verification. reanalysis is not 9/12/14
possible. Inst VGC_Q OK
p. 432
CCV 280-243077/30
9/12/14
InstVGC_Q OK
p. 439
CCV 280-243683/3
9/17/14
Inst VGC_Q
p. 448
CCV 280-243683/17
9/17/14
Inst VGC_Q
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Method Validated: _8015B (TPH-GRO) SDG#:280-59873-1

Matrix: Groundwater

Initial Review by:  D. Knaub
Senior Review by: J. Hartness

Date: 10/24/14
Date: 10/27/14

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Method Blank One per No analytes detected > Correct problem, then Apply B-flag to all p. 45
preparatory Y2RL. For common see criteria in box 0-5; if | results for the specific MB 280-243077/4
batch laboratory contaminants, no | required, reprep then analyte(s) in all ND
analytes detected > RL. reanalyze method blank | samples in the p. 47
and all samples associated MB 280-243683 /4
processed with the preparatory batch ND
contaminated blank.
Laboratory One LCS per QC acceptance criteria Correct problem, then If corrective action p. 46,
Control Sample | preparatory specified by DoD, if reprep and reanalyze fails apply J-flag to LCS/LCSD 280-243077/5,6
(LCS) batch available; see box D-7 and the LCS and all samples | specific analyte(s) in GRO =119, 109 RPD=8
Containing All Appendix DoD-D . in the associated all samples in the p. 47,
Analytes preparatory batch for associated LCS/LCSD 280-243683/5,6
Required to be failed analytes, if preparatory batch GRO =103, 104 RPD =1
Reported, sufficient sample
including material is available
Surrogates (see full explanation in
Appendix DoD D)
Matrix Spike One MS per For matrix evaluation, use Examine the project- Lab: For the specific For matrix evaluation No MS/MSD submitted with
{(MS) preparatory QC acceptance criteria specific DQOs. Contact analyte(s) in the only. If MS results are this SDG
batch per matrix | specified by DoD for LCS. the client as to parent sample, apply | outside the LCS limits,
(see box ID- 11) additional measures to J- flag if acceptance the data shall be
be taken, criteria are not met. evaluated to determine
the source of
Validator flags: If difference and to
using AFCEE; Apply determine if there is a
“M” flag matrix effect or
analytical error.
Matrix Spike One per RPD <30% (between MS Examine the project- Lab: For the specific The data shall be No MSD performed with this
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine | SDG
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.
Validator flags: If
using AFCEE; Apply
“‘M” flag
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Method Validated: _8015B (TPH-GRO)

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/24/14
Date: 10/27/14

SDG#:280-59873-1

Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Field Duplicate Project specified | RPD <30% Qualify sample For the specific None in this SDG

— 1 dup for every

analyte(s) in the

10 samples parent & dup
samples, apply J- flag
if acceptance criteria
are not met.
Surrogate All field and QC QC acceptance criteria for For QC and field For the specific Alternative surrogates | p. 41
Spike (Analytes | samples LCS specified by DoD, if samples, correct analyte(s) in all field are recommended ST012-W30-WG-091014=
identified in available; otherwise problem then reprep and | samples collected when there is obvious 181%
Appendix DoD- method- specified criteria or | reanalyze all failed from the same site chromatographic No flag, assoc. result anal. at
D} laboratory's own in-house samples for failed matrix as the parent, interference. a 20x dilution
criteria surrogates in the apply J-flag if
associated preparatory acceptance criteria
batch, if sufficient are not met.
sample material is For QC samples,
available. If obvious apply Q-flag to
chromatographic specific analyte(s) in
interference with all samples in the
surrogate is present, associated
reanalysis may not be preparatory batch.
necessary.
Confirmation of | All positive Calibration and QC criteria NA Apply J-flag if RFD > Report the higher of NA

Positive
Results
(Second
Column or
Second
Detector)

results must be
confirmed (in
Method 8081A
exclude
toxaphene and
technical
chlordane, in
Method 8015B
exclude GRO,
DRO, and
residual range

organics (RRO)).

same as for initial or primary
column analysis. Resuits
between primary and
second column RPD < 40%.

40% or Q-flag if
sample is not
confirmed. Discuss in
the case narrative.

two confirmed results
unless overlapping
peaks are causing
erroneously high
results, then report the
non- affected result
and document in the
case narrative.
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Method Validated: _8015B (TPH-GRO) SDG#:280-59873-1

Matrix: Groundwater

Initial Review by:  D. Knaub
Senior Review by: J. Hartness

Date: 10/24/14
Date: 10/27/14

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Results NA NA NA Apply J-flag to all No targets detected between
Reported results LOD and LOQ
Between LOD between LOD and
and LOQ LCQ.
Validator flags: If
using AFCEE; Apply
“F" flag
QC Blanks Trip Blank —one | NA NA Associated samples TB01-090814
{Trip Blanks, per cooler less than 5x the blank ND for GRO
Equipment containing value (10x for
Blanks, and samples for common lab
Field Blanks) volatile contaminants) are
parameters qualified as estimated
Equipment Blank and flagged “B”
—as needed
Field Blank — as
needed
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Method Validated: _8015B (TPH-DRO) Date: 10/24/14

Date: 10/27/14

SDG#:280-59873-1
Matrix: Groundwater

Initial Review by:  D. Knaub
Senior Review by: J. Hartness

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; Not applicable (NA) This is a ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.qg.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Method At initial set-up See 40 CFR 1368. MDL Run MDL verification NA Samples cannot be ok
Detection Limit | and verification checks must check at higher level analyzed without a
(MDL) Study subsequently produce a signal at least 3 and set MDL higher or valid MDL.
once per 12 times the instrument's noise | reconduct MDL study
month period,; level. (see box D-18).
otherwise
quarterly MDL
verification
checks shall be
performed (see
box 0-18)
Retention Time | At method set-up | RT width is + 3 times NA NA
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 72-hour
Calculated for (e.g., column study.
Each Analyte change)
and Surrogate
Breakdown Daily prior to Degradation < 15% for both | Correct problem then Flagging criteria are No samples shall be NA TPH-DRO
Check (Endrin/ analysis of Endrin and DDT. repeat breakdown not appropriate run until degradation <
DDT Method samples check. 15%.
8081 Only)
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Method Validated: _8015B (TPH-DRO) Initial Review by:  D. Knaub Date: 10/24/14 SDG#:280-59873-1
Senior Review by: J. Hartness Date: 10/27/14 Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

QC Check Minimum Acceptance Corrective Flagging

Frequency Criteria Action Criteria Comments DQE Notes/Flags

Container, All field samples | grRO- Water 40 ml VOA NA Samples analyzed Use professional Collected: 9/10/14
Preservation, vial; HCl to pH < 2, Cool to outside of holding judgment to determine
and Holding 6°C time or received effect of improper Temp= 1.7 °C (CoC)
Time . . unpreserved are container Narrative: 1.0°C
Soil: (low-level) 5 g in 40 mi e ;

. qualified as estimated
V.OA W/HZO or sodlum and flagged “J”" or Extracted; 9/12/14
bisulfate; Cool to 6°C g Analyzed: 9/16/14
(high-level) 5 g in 40 mi ok
VOA w/methanol, Cool to
6°C, or EnCore® or
equivalent (48 hrs to
preservation)

14 days to analysis

DRO — Water: 1 L Amber
glass, Cool to 6°C

Soil: 4 oz amber glass jar,
Cool to 6°C

Water: 7 days to extraction

Soil: 14 days to extraction
40 days to analysis
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Method Validated: _8015B (TPH-DRO)

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/24/14
Date: 10/27/14

SDG#:280-59873-1

Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Minimum Five- Initial calibration | One of the options below Correct problem then Flagging criteria are Problem must be p. 499
Point Initial prior to sample (except for Method 8082, repeat initial calibration. not appropriate. corrected. No samples | Inst SGC_U 2a
Calibration For | analysis which may only use Option may be run until ICAL 3/26/14
All Analytes 1or2): has passed. OK
(ICAL) Option 1: RSD for each For PCB analysis, a
analyte < 20% mixture of Aroclors
Option 2: linear least 1016 and 1260 is
squares regression: r 2 normally used to
20.995 establish detector
Option 3: non-linear calibration linearity,
regression: coefficient of unless project-specific
determination (COD) r2 data suggest the
20.99 (6 points shall be presence of another
used for second order, 7 Aroclor (e.g., 1232). In
points shall be used for third addition, a mid-fevel or
order) lower standard for
each of the remaining
Aroclors is
analyzed for pattern
recognition and
response factor.
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be p. 540
Calibration initial calibration all analytes within + 20% of | verify second source not appropriate. corrected. No samples | ICV 280-218430/11
Verification expected value (initial standard. Rerun second may be run until 3/26/14
source) source verification. If calibration has been Inst SGC_U2a
that fails, correct verified.
problem and repeat
initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA p. 498 ICAL
Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.
Surrogate
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Method Validated: _8015B (TPH-DRO)

Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 10/24/14
Date: 10/27/14

SDG#:280-59873-1
Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Retention Time | Each calibration Analyte within established Correct problem, then Flagging criteria are No sampiles shall be p. 541 ICV
Window verification window reanalyze all samples not appropriate for run without a verified
Verification for standard analyzed since the last initial verification. For | retention time window p. 549 CCV
Each Analyte acceptable retention CCV, apply a Q-flag at the initial
and Surrogate time check. If they fail, to all resulits for verification. For p. 556 CCV
redo ICAL and reset analytes outside the method 8015, check
retention time window, established window. state methods for use p. 563 CCV
of modified retention
time markers with p. 570 CCV
gasoline range
organics (GRO) or
diesel range organics
(DRO).
Calibration ICV: Daily, All analytes within £ 20% of | ICV: Correct problem, ICV: Flagging criteria | If %D for an individual p. 540
Verification before sample expected value from the rerun ICV. If that fails, are not appropriate. analyte is > 20%, no ICV 280-218430/11
(Initial [ICV] and | analysis ICAL repeat initial calibration. samples may be 3/26/14
Continuing CCV: After every See section 5.5.10 and CCV: Apply Q-flag to | analyzed until the Inst SGC_U2a
[ccv)) 10 field samples box 55. all results for the problem has been
and at the end of specific analyte(s) in corrected. p. 548
the analysis CCV: Correct problem all samples since the CCV 280-243251/3
sequence then repeat CCV and last acceptable 9/15/14
reanalyze all samples calibration Inst SGC_U2a
since last successful verification, if .
calibration verification. reanalysis is not p. 555
possible. CCV 280-243251/25
9/15/14
Inst SGC_U2a
p. 562
CCV 280-243251/37
9/16/14
Inst SGC_U2a
p. 569
CCV 280-243251/43
9/16/14
Inst SGC_UZ2a
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Method Validated: _8015B (TPH-DRO)

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/24/14
Date: 10/27/14

SDG#:280-59873-1

Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Method Blank One per No analytes detected > Correct problem, then Apply B-flag to all p. 49
preparatory Y2RL. For common see criteria in box 0-5; if | results for the specific MB 280-243123/1-A
batch laboratory contaminants, no | required, reprep then analyte(s) in all DRO=ND
analytes detected > RL. reanalyze method blank | samples in the
and all samples associated
processed with the preparatory batch
contaminated blank.
Laboratory One LCS per QC acceptance criteria Correct problem, then If corrective action p. 49
Control Sample | preparatory specified by DoD, if reprep and reanalyze fails apply J-flag to LCS/LCSD 280-242123/
(LCS) batch available; see box D-7 and the LCS and all samples | specific analyte(s) in 2-A3-A
Containing All Appendix DoD-D . in the associated all samples in the DRO =83,77 RPD =7
Analytes preparatory batch for associated
Required to be failed analytes, if preparatory batch
Reported, sufficient sample
including material is available
Surrogates (see full explanation in
Appendix DoD D)
Matrix Spike One MS per For matrix evaluation, use Examine the project- Lab: For the specific For matrix evaluation No MS/MSD submitted with
{(MS) preparatory QC acceptance criteria specific DQOs. Contact analyte(s) in the only. If MS results are this SDG
batch per matrix | specified by DoD for LCS. the client as to parent sample, apply | outside the LCS limits,
(see box ID- 11) additional measures to J- flag if acceptance the data shall be
be taken, criteria are not met. evaluated to determine
the source of
Validator flags: If difference and to
using AFCEE; Apply determine if there is a
“M” flag matrix effect or
analytical error.
Matrix Spike One per RPD <30% (between MS Examine the project- Lab: For the specific The data shall be No MSD or lab dup
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine | performed with this SDG
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.

Validator flags: If

using AFCEE; Apply

“M” flag
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Method Validated: _8015B (TPH-DRO)

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/24/14
Date: 10/27/14

SDG#:280-59873-1

Matrix: Groundwater

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Field Duplicate Project specified | RPD <30% Qualify sample For the specific None in this SDG

— 1 dup for every

analyte(s) in the

10 samples parent & dup
samples, apply J- flag
if acceptance criteria
are not met.
Surrogate All field and QC QC acceptance criteria for For QC and field For the specific Alternative surrogates | p. 42
Spike (Analytes | samples LCS specified by DoD, if samples, correct analyte(s) in all field are recommended All ok
identified in available; otherwise problem then reprep and | samples collected when there is obvious
Appendix DoD- method- specified criteria or | reanalyze all failed from the same site chromatographic
D} laboratory's own in-house samples for failed matrix as the parent, interference.
criteria surrogates in the apply J-flag if
associated preparatory acceptance criteria
batch, if sufficient are not met.
sample material is For QC samples,
available. If obvious apply Q-flag to
chromatographic specific analyte(s) in
interference with all samples in the
surrogate is present, associated
reanalysis may not be preparatory batch.
necessary.
Confirmation of | All positive Calibration and QC criteria NA Apply J-flag if RFD > Report the higher of NA

Positive
Results
(Second
Column or
Second
Detector)

results must be
confirmed (in
Method 8081A
exclude
toxaphene and
technical
chlordane, in
Method 8015B
exclude GRO,
DRO, and
residual range

organics (RRO)).

same as for initial or primary
column analysis. Resuits
between primary and
second column RPD < 40%.

40% or Q-flag if
sample is not
confirmed. Discuss in
the case narrative.

two confirmed results
unless overlapping
peaks are causing
erroneously high
results, then report the
non- affected result
and document in the
case narrative.
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Method Validated: _8015B (TPH-DRO) SDG#:280-59873-1

Matrix: Groundwater

Initial Review by:  D. Knaub
Senior Review by: J. Hartness

Date: 10/24/14
Date: 10/27/14

ORGANIC ANALYSIS BY GAS CHROO0OMATOGRAPHY AND HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (METHODS
8011, 8015, 8021, 8070, 8081, 8082, 8141, 8151, 8310, AND 8330)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Results NA NA NA Apply J-flag to all No targets detected between
Reported results LOD and LOQ
Between LOD between LOD and
and LOQ LCQ.
Validator flags: If
using AFCEE; Apply
“F" flag
QC Blanks Trip Blank —one | NA NA Associated samples No EB
{Trip Blanks, per cooler less than 5x the blank
Equipment containing value (10x for
Blanks, and samples for common lab
Field Blanks) volatile contaminants) are
parameters qualified as estimated
Equipment Blank and flagged “B”
—as needed
Field Blank — as
needed
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Date: 10/24/14
Date: 10/27/14

SDG#:280-59873-1
Matrix: Groundwater

Method Validated: _6010 Initial Review by:  D. Knaub

Senior Review by: J. Hartnhess

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate results; Not applicable (NA) This is a Ok
Acceptable any test method published by DoD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.1). check sample (e.q.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Instrument At initial set-up IDL shall be < Limit of NA NA p. 610 6/11/13
Detection Limit | and after Detection (LOD)
(IDL) Study significant
change in
instrument type,
personnel, test
method, or
sample matrix
Container, All field samples | Water: 500 ml Poly, HNO3 NA Samples analyzed Use professional Collection date: 9/10/14
Preservation, to pH <2, Cool to 6°C, outside of holding time judgment to determine | Prep; 9/15/14
and Holding Soil: 4 oz glass or poly jar, or received unpreserved | effect of improper Analysis date: 9/16/14
Time Cool to 6°C are qualified as container
estimated and flagged Temp:1.7 °C (CoC)
180 days to analysis “J” or “UJ” Narrative: 1.0°C
Ok
Initial Daily ICAL prior If more than one calibration | Correct problem then Flagging criteria are not Problem must be p. 620 run log
calibration to sample standard is used, r 2 0.995. | repeat ICAL. appropriate. corrected. No samples | ICIS analyzed 9/16/2014
(ICAL) for all analysis may be run until ICAL 11:11
analytes has passed. IC analyzed 9/16/2014 11:13
{minimum one and 11:16
high standard
and a
calibration
blank)
DoD Quality Systerms Manual — Version 4.2 Final Page 10of 5

ED_005025_00020246-00269




Method Validated: 6010

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Initial Review by:
Senior Review by: J. Hartnhess

D. Knaub

Date: 10/24/14
Date: 10/27/14

SDG#:280-59873-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE Notes/Flags
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are not Problem must be p. 597 ICVH 280-243607/6
Calibration ICAL, prior to all analytes within + 10% of | verify second source appropriate. corrected. No samples | 9/16/2014 All OK
Verification beginning true value standard. Rerun ICV. If may be run until p. 598 ICV 280-243607/7
(ICV) sample run that fails, correct calibration has been 9/16/2014 Al OK
problem and repeat verified. p. 599 ICVL 280-243607/8
ICAL. 9/16/2014 Al OK
Continuing After every 10 All analytes within £ 10% of | Correct problem, rerun If reanalysis cannot be Problem must be p. 597 CCVH 280-
Calibration field samples true value CCV. If that fails, then performed, data must be | corrected. Results may | 243607/42,53 9/16/14 All OK
Verification and at the end of repeat ICAL. Reanalyze | qualified and explained not be reported without | p. 598 CCV 280-243607/43,
(CCV) the analysis all samples since last in the case narrative. a valid CCV. Flagging | 54 9/18/14 Al OK
sequence successful calibration Apply Q-flag to all is only appropriate in p. 599 CCVL 280-243607/45,
verification results for the specific cases where the 56 9/18/14 All OK
analyte(s) of interest in samples cannot be
all samples since the reanalyzed.
last acceptable CCV.
Validator flags: If using
AFCEE; Apply “J” flag
only if reanalysis cannot
be performed
Low-level Daily, after one- Within + 20% of true value Correct problem, then Flagging criteria are not No samples may be p.600
calibration point ICAL reanalyze appropriate. analyzed without a All OK

check standard

valid low-level
calibration check
standard. Low-level
calibration check
standard should be
less than or equal to
the reporting limit.
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Method Validated: _6010 Initial Review by:  D. Knaub

Senior Review by: J. Hartnhess

Date: 10/24/14
Date: 10/27/14

SDG#:280-59873-1
Matrix: Groundwater

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Linear dynamic | Every 6 months Within £10% of NA NA p. 618
range or high- - expected value 772114
level check
standard
Method Blank One per No analytes detected > %% Correct problem, then If reanalysis cannot be Problem must be p. 51
preparatory RL and greater than 1/10 see criteria in box D-1; if | performed, data must be | corrected. Results may | MB-280-243011/1-A
batch the amount measured in required, reprep then qualified and explained not be reported without | All ND

any sample or 1/10 the
regulatory limit (whichever
is greater). Blank result
must not otherwise affect
sample results. For
common laboratory
contaminants, no analytes
detected > RL (see Box D-

1),

reanalyze method blank
and all samples
processed with the
contaminated blank.

in the case narrative.
Apply B-flag to all results
for the specific
analyte(s) in all samples
in the associated
preparatory batch

a valid method blank.
Flagging is only
appropriate in cases
where samples cannot
be reanalyzed.

Calibration Before beginning | No analytes detected > Correct problem. Apply B-flag to all results p. 601 9/16/14
blank a sampile run, LOD Reprep and reanalyze for specific analyte(s) in ICB/CCBs 280-
after every 10 calibration blank. All all samples associated 243607/11,44,55
samples, and at samples following the with the blank. ND
end of the last acceptable
analysis calibration blank must
sequence be reanalyzed
Interference At the beginning | ICS-A! Terminate analysis, If corrective action fails, p. 603 9/16/14 ICSA -
check of an analytical Absolute value of locate and correct apply Q-flag to all results ICS-A Mn >LOD
solutions (ICS- run and every 12 | concentration for all non- problem, reanalyze ICS, | for specific analyte(s) in No qualification- vendor
Aand ICS-AB) | hours spiked analytes < LOD reanalyze all samples. all samples associated verified trace impurities

(unless they are a verified
trace impurity from one of
the spiked analytes)

ICS-AB: Within £20% of
expected value

with the ICS.

Validator flags: If using
AFCEE; Apply “M” flag

p. 604 9/16/14 ICSAB
All OK
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Date: 10/24/14
Date: 10/27/14

SDG#:280-59873-1
Matrix: Groundwater

Method Validated: _6010 Initial Review by:  D. Knaub

Senior Review by: J. Hartnhess

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE Notes/Flags
Laboratory One per QC acceptance criteria Correct problem, then If reanalysis cannot be Problem must be p. 51
Control Sample | preparatory specified by DoD, if reprep and reanalyze performed, data must be | corrected. Results may | LCS-280-243011/2-A
(LCS) batch available; see box D-3 and the LCS and all samples | qualified and explained not be reported without | 9/16/14 Al OK
Containing All Appendix G. in the associated in the case narrative. a valid LCS. Flagging
Analytes to be preparatory batch for Apply Q-flag to specific is only appropriate in
Reported failed analytes, if analyte(s) in all samples | cases where the
sufficient sample in the associated samples cannot be
material is available preparatory batch reanalyzed.
(see full explanation in Validator flags: If using
Appendix G) AFCEE; Apply “J” flag
Matrix Spike One per For matrix evaluation, use Examine the project- For the specific For matrix evaluation p. 52
(MS) preparatory QC acceptance criteria specific DQOs. If the analyte(s) in the parent only. If MS results are ST012-W30-WG-091014
batch per matrix | specified by DoD for LCS. matrix spike falls outside | sample, apply J-flag if outside the LCS limits, | All ok
(see box D-7) of DoD criteria, acceptance criteria are the data shall be
additional quality control | not met. evaluated to determine
test (dilution test and the source of
post-digestion spike Validator flags: If using difference and to
addition) are required to | AFCEE; Apply “M” flag determine if there is a
evaluate matrix effects. matrix effect or
analytical error.
Matrix Spike One per MSD: For matrix evaluation | Examine the project- For the specific The data shall be p. 52
Duplicate preparatory use QC acceptance criteria | specific DQOs. Contact analyte(s) in the parent evaluated to determine | ST012-W30-WG-091014
{MSD) batch per matrix | specified by DoD for LCS the client as to sample, apply J- flag if the source of RPDs
(see Box D-7) additional measures to acceptance criteria are difference. All ok
MSD RPD < 20% be taken. not met. Validator flags:
If using AFCEE; Apply
“M” flag
Dilution test Once per Five-fold dilution must Perform post- Flagging criteria Only applicable for p. 53
preparatory agree within + 10% of the digestion spike are not samples with ST012-W30-WG-091014
batch original measurement addition. appropriate. concentrations > 50 All OK
x LOQ.
Post digestion When dilution Recovery within 75-125% of | Run  all  associated | For specific analyte(s) in | Spike addition should p. 52
spike addition test fails or (see Table B-1) samples in the | the parent sample, apply | produce a Ca=82%
analyte preparatory batch by | J-flag of acceptance concentration of 10 - Mn = -134%
concentration for method of standard | criteria are not met. 100 x LOQ No qualification: sample
all samples < 50 additions (MSA) or see results greater than 4x
x LOQ flagging criteria. spike amount
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Method Validated: 6010

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY (METHOD 6010)

Initial Review by:

D. Knaub
Senior Review by: J. Hartnhess

Date: 10/24/14
Date: 10/27/14

SDG#:280-59873-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE Notes/Flags
Method of When matrix NA NA NA Document use of MSA | NA
standard interference is in the case narrative.
additions (MSA) | suspected
Field Duplicate Project specified | RPD 20% Qualify samples For the specific None in this SDG
— 1 dup for every analyte(s) in the parent
10 samples & dup samples, apply J-
flag if acceptance
criteria are not met.
Results NA NA NA Apply J-flag to all resuits Results reported between
Reported between DL and LOQ. MDL and RL flagged “F” for
Between LOD AFCEE.
and LOQ Validator flags: If using
AFCEE; Apply “F” flag
QC Blanks Equipment Blank | NA NA Associated samples less No EB
(Equipment —as needed than 5x the blank value
Blanks, and Field Blank — as are qualified as
Field Blanks) needed estimated and flagged

gy
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Method Validated: _9056A Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 10/24/14
Date: 10/27/14

SDG#._280-59873-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056)

Minimum Acceptance Corrective Flaggin
QG Check Frequency Cri?eria Action Crﬁgriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; Not applicable (NA) This is a ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.g.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Limit of At initial set-up See 40 CFR 1368. MDL Run MDL / LOD NA Samples cannot be p. 1075
Detection and verification checks must verification check at analyzed without a 6/16/2013
Determination subsequently produce a signal at least 3 higher level and set valid MDL.
and Verification | once per 12 times the instrument's noise | MDL higher or
(LOD) Study month period,; level. reconduct MDL study
otherwise (see box D-13).
quarterly LOD
verification
checks shall be
performed (see
box D-13)
Limit of At initial set-up Within calibration range Re-run LOQ NA Samples cannot be MRL check: Level 4
Quantitation and including low standard; analyzed without a Package
Establishment subsequently within method precision and valid LOQ Pg. 54, 56,1074 (9/11/14) =
and Verification | once per 12 accuracy. All OK
(LOQ) Study month period;
otherwise
quarterly LOQ
verification
checks shall be
performed (see
box D-14)
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Date: 10/24/14
Date: 10/27/14

SDG#._280-59873-1
Matrix: Groundwater

Method Validated: _9056A Initial Review by:  D. Knaub

Senior Review by: J. Hartness

COMMON ANIONS ANALYSIS (METHOD 9056)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Retention Time | At method set-up | RT width is + 3 times NA NA OK
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 24-hour
Calculated for {e.g., column study.
Each Analyte change)
and Surrogate
Container, All field samples | 500 ml poly, Cool to NA Samples analyzed Use professional Collected: 9/10/14
Preservation, 4°C outside of holding judgment to determine | Temp: 1.7°C (CoC)
and Holding Nitrate — 48 hours time or received effect of improper Narrative: 1.0°C
Time Nitrite, sulfate, chloride — unpreserved are container
28 days qualified as estimated Analyzed: 9/11/14
and flagged “J” or
Wy
ICAL for All Initial calibration R =0.995 Correct problem then Flagging criteria are Problem must be p. 1079 Level IV package
Analytes prior to sample repeat initial calibration. not appropriate. corrected. No samples | 8/27/14 6 levels Inst IC11
(Minimum analysis may be run until ICAL
Three has passed. OK

Standards and
One Calibration

Blank)

Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be p. 1090 Level 4 Package
Calibration initial calibration all analytes within + 10% of | verify second source not appropriate. corrected. No samples | OK

Verification expected value (initial standard. Rerun second may be run until

source)

source verification. If
that fails, correct
problem and repeat
initial calibration.

calibration has been
verified.

Retention Time

Once per ICAL

Position shall be set using

Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.

Surrogate

NA

NA

OK
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Method Validated: _9056A Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 10/24/14
Date: 10/27/14

SDG#._280-59873-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Midrange After every 10 All analytes within Correct problem then Apply Q-flag to all No samples may be p. 1069-1070 Level IV
Continuing field samples established retention time repeat CCV. If that fails, | results for the specific | analyzed until the Package
Calibration and at end of the | windows and within + 10% | then repeat ICAL. analyte(s) in all problem has been 9/11/14
Verification analysis of true value Reanalyze all samples samples since the corrected. All OK
(CCV) seguence. since last successful last acceptable
calibration verification. calibration
verification, if .
reanalysis is not
possible.
Method Blank One per No analytes detected > 1% Correct problem, then Lab: Apply B-flag p. 54 MB 280-242846/6
preparatory RL. See box D-1. see criteria in box D-1; if | to all results for ortho-P = ND
batch required, reprep then the specific p. 56 MB 280-242847/6
reanalyze method blank analyte{s) in all All ND
and all samples samples in the
processed with the associated p. 1070: CCBs
contaminated blank. preparatory batch. CCBs (9/11/14)
Validator;  Apply Cl = 0.631, 0.640, 0.643
“B” flag if result is No assoc. results < 5x blank,
less than  5x no flags necessary
method blank.
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Method Validated: 9056A

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 10/24/14
Date: 10/27/14

COMMON ANIONS ANALYSIS (METHOD 9056)

SDG#._280-59873-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Laboratory One LCS per Use laboratory in-house Correct problem, then If corrective action p. 54
Control Sample | preparatory LCS acceptance criteria reprep and reanalyze fails apply J-flag to ortho-P = 99, 101
(LCS) batch (not to exceed 20%).See the LCS and all samples | specific analyte(s) in
Containing All Box D-3. in the associated all samples in the p. 57
Analytes preparatory batch for associated Br =99, 100
Required to be failed analytes, if preparatory batch Cl=99, 99
Reported, sufficient sample S04 =95, 95
Including material is available All OK
Surrogates (see full explanation in
Appendix G)
Matrix Spike One MS per For matrix evaluation, use Examine the project- For the specific For matrix evaluation None from this SDG
(MS) preparatory laboratory in-house LCS specific 000s. Contact analyte(s) in the only. If MS results are
batch per matrix | acceptance criteria (not to the client as to parent sample, apply | outside the LCS limits,
(see box D-7) exceed 20%). additional measures to J- flag if acceptance the data shall be
be taken, criteria are not met. evaluated to determine
the source of
If using AFCEE; difference and to
Apply “M” flag determine if there is a
matrix effect or
analytical error.
Matrix Spike One per RPD <15% (between MS Examine the project- For the specific The data shall be NA
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.
If using AFCEE;
Apply “M” flag

Field Duplicate

Project specified
— 1 dup for every
10 samples

RPD <10%

Qualify sample

For the specific
analyte(s) in the
parent & dup
samples, apply J- flag
if acceptance criteria
are not met.

No field dups in this SDG
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Method Validated: 9056A

Date: 10/24/14
Date: 10/27/14

SDG#._280-59873-1
Matrix: Groundwater

Initial Review by:  D. Knaub
Senior Review by: J. Hartness

COMMON ANIONS ANALYSIS (METHOD 9056)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Results NA NA NA Apply J-flag to all No detections between LOD
Reported results and LOQ
Between LOD between LOD and
and LOQ LCQ.
Validator flags: If
using AFCEE; Apply
“F” flag
QC Blanks Equipment Blank | NA NA Associated samples No EB
{(Equipment — as needed less than 5x the blank
Blanks and Field Blank — as value (10x for
Field Blanks) needed common lab
contaminants) are
qualified as estimated
and flagged “B”.
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Data Evaluation Narrative

AMEC Project: Former Williams AFB

AMEC Project Number: 9101110001.5300.5301
Site: ST012 — Enhanced Bioremediation Field Test
Sampling Event: July 2014

Matrix: Groundwater

SDG: 550-28463-1

1.0 INTRODUCTION

A data quality evaluation (DQE) was performed on the data reported for the Enhanced
Bioremediation Field Test conducted at Site ST012 in July 2014 at the former Williams Air
Force Base (WAFB), located in Mesa, Arizona. The following sections provide summary
discussions of the required data qualifications for each site and analytical methods for samples
collected at the former WAFB. Data validation was conducted on 100% of the primary samples
and field quality control samples (rinsate blanks and laboratory control sample/laboratory
control sample duplicate [LCS/LCSD] samples). Data validation was performed using
supplemental checklists to review the following quality control elements. A Level Il DQE was
performed on the analyses using the following criteria: laboratory case narrative, sample
documentation, chain-of-custody, holding time protocols, method blank resuits, laboratory
control sample (LCS) results, surrogate recoveries (where applicable), method sensitivity, and
completeness.

Data was reviewed using precision and accuracy control limits presented in The Department of
Defense (DoD) Quality Systems Manual (QSM) Version 4.2 (DoD, 2010). DQE data
qualifications were applied if necessary in accordance with procedures in Air Force Center for
Environmental Excellence (AFCEE) Quality Assurance Project Plan (QAPP), Version 4.0.01
(AFCEE, 2005), the method, and professional judgment using the following qualifiers:

J = The reported concentration is considered an estimated value due to discrepancies in
meeting certain analyte-specific quality control criteria.

F = The reported concentration is between the reporting limit (RL) and method detection
limit (MDL.) and is considered an estimated value

UJ = The target compound was not detected and the reporting limit is considered imprecise
due to discrepancies in meeting certain analyte-specific quality control criteria.

B = The result may be biased high or a false positive based on blank data.

M= The reported concentration is estimated due to matrix effects.

R = The data are considered unusable due to discrepancies in meeting certain quality
control criteria and may not be used in decision making.

Former Williams AFB, Mesa, Arizona 10of5 July 2014
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Data Evaluation Narrative - SDG: 550-28463-1

2.0 DELIVERABLES

The data packages as submitted to AMEC Environment and Infrastructure, Inc. (AMEC) are
complete as stipulated in the Draft Uniform Federal Policy Quality Assurance Project Plan (UFP-
QAPP) for Site ST012 Enhanced Bioremediation Field Test Plan (AMEC, 2014), and the
applicable guidelines described in the former Williams AFB Performance Based Remediation
Program QAPP and standard operating procedures (SOPs) (collectively referred to as the
QAPP/SOP [AMEC, 2012]) for U.S. States Environmental Protection Agency (EPA) Methods
200.7, 300.0, SM2340B, SM2540C, and SM1030F.

3.0 SAMPLE INTEGRITY

Samples within this sample delivery group (SDG), collected from ST012, were submitted to
TestAmerica Laboratories (TAL) in Phoenix, Arizona. The samples were submitted for calcium,
magnesium, potassium, and sodium by USEPA Method E200.7, bromide and sulfate by USEPA
Method E300.0, bicarbonate, carbonate, hydroxide, phenoiphthalein, and total alkalinity by
Method SM2320B, and total dissolved solids by Method SM2540C. Anion/cation balance for
each sample was also determined by Method SM1030F (meq).

Based on the information provided on the cooler receipt forms, samples arrived at the laboratory
within temperature and preservation requirements. Completed COC documents are included in
the data package.

4.0 SAMPLE IDENTIFICATION

This SDG contains the following water and quality control (QC) samples:

Site: ST012 QC Samples
ST012-W11-NABRSOL ST012-DUP01-072214

ST012-W11-WG-072214
ST012-W30-WG-072214

These samples were collected on 21 and 22 July 2014. Sample ST012-DUP01-072214 is a field
duplicate of sample ST012-W30-W(G-072214.

5.0 SAMPLE QUALIFICATION

Only those components that required qualification of the data are presented in this narrative.
All Level Il components were within the QC limits; therefore, no qualification was required for
the data.

6.0 CALCIUM, MAGNESIUM, POTASSIUM, AND SODIUM (EPA 200.7)

Samples collected from site ST012 were submitted for metals by USEPA Method 200.7. The
sample submitted to the TAL-Phoenix laboratory was analyzed for total calcium, magnesium,

Former Williams AFB, Mesa, Arizona 20f5 July 2014
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Data Evaluation Narrative - SDG: 550-28463-1

potassium, and sodium. A Level Il validation was performed on this method and all
components were within the SAP/TAL SOP criteria.

6.1 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of metals by USEPA Method 200.7 with the exception of analytes that required dilution.
All samples in this SDG required dilution for potassium resulting in elevated LOQs. The
laboratory indicated a dilution with a “D1” qualifier which was subsequently removed during the
validation process.

7.0 BROMIDE AND SULFATE (EPA 300.0)

Samples collected from site STO12 were submitted for bromide and sulfate by Method E300.0.
A Level Il validation was performed on this method and all components were within the
QAPP/SOP criteria.

7.1 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of bromide and sulfate by USEPA Method E300.0 with the exception of analytes that
required dilution. All samples in this SDG required dilution for bromide and sulfate resulting in
elevated LOQs.

8.0 BICARBONATE, CARBONATE, HYDROXIDE, PHENOLPHTHALEIN, AND
TOTAL ALKALINITY (SM2320B)

Samples collected from site ST012 were submitted for bicarbonate, carbonate, hydroxide,
phenolphthalein, and total alkalinity by Method SM2320B. A Level Il validation was performed
on this method and all components were within the QAPP/SOP criteria.

9.0 TOTAL DISSOLVED SOLIDS (SM2540C)

Samples collected from site ST012 were submitted for total dissolved solids by Method
SM2540C. A Level Il validation was performed on this method and all components were within
the QAPP/SOP criteria.

9.1 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of total dissolved solids by USEPA Method SM2540C with the exception of analytes
that required dilution. All samples in this SDG required dilution for total dissolved solids resulting
in elevated LOQs. The laboratory indicated a dilution with a “D2” qualifier which was
subsequently removed during the validation process.

Former Williams AFB, Mesa, Arizona 3of5 July 2014

ED_005025_00020246-00281



Data Evaluation Narrative - SDG: 550-28463-1

10.0 OVERALL SITE EVALUATION AND PROFESSIONAL JUDGMENT FLAGGING
CHANGES

Edits to the DQE qualifiers by professional judgment were not required, and the data are usable
as qualified in this data narrative.

11.0 SUMMARY OF DATA QUALITY INDICATORS

This section provides an assessment of the data based on project data quality indicators (DQIs)
described on QAPP Worksheet #37 of the QAPP/SOP (AMEC, 2012). The DQls consist of
precision, accuracy, representativeness, comparability, completeness, and sensitivity.

11.1 Precision

An assessment of precision of analytical data is accomplished via review of field duplicate and
MS/MSD analyses. Field duplicate and MS/MSD analyses are used to assess field variability,
which includes sample collection/handling as well as matrix homogeneity. Precision is
expressed as the relative percent difference (RPD) between results for duplicate pairs.

A field duplicate was analyzed for all methods list above in this SDG. Duplicate precision for
each method was within QC limits, therefore, overall method and sample matrix precision are
acceptable and achieve project objectives.

11.2 Accuracy (Bias)

An assessment of accuracy of analytical data is accomplished via evaluation of the spike
recoveries in the MS/MSD, LCS, post digestion spike samples, and surrogate spike
compounds, in addition to calibration criteria. Accuracy is expressed as percent recovery.
Accuracy data were compliant with the program document QAPP/SOP, as all associated
LCS/LCSD recoveries were within control. Therefore, the data results indicate method and
maltrix accuracy is acceptable to achieve project objectives.

11.3 Representativeness

Representativeness for the analytical data is determined through evaluation of the associated
blank data and evaluation of appropriate sample handling procedures. All samples were
properly stored and preserved in the field and at TestAmerica and blanks were all non-detect.
The analytical results indicate sample data are representative of the Site conditions.

11.4 Comparability

Comparability addresses the confidence with which one data set can be compared to another.
Use of appropriate sampling methods, COC procedures, and EPA-approved analytical
methods, as well as adherence to strict QA/QC procedures, provide the basis for uniformity in
sample collection and analysis. Analytical data were generated by TestAmerica using standard
reporting units of milligrams per liter and methods for all parameters. In addition, sample
collection and analytical method protocols were implemented in accordance with approved,

Former Williams AFB, Mesa, Arizona 40f 5 July 2014
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Data Evaluation Narrative - SDG: 550-28463-1

documented procedures. Analytical data are determined to be comparable to previous Site
results.

11.5 Completeness

Completeness of the field sampling activities were assessed in terms of the actual number and
type of sample results received from the field and laboratory, as compared with the planned
number and type of sample results. All samples planned were collected which meets a field
completeness of 100%.

Analytical completeness of data is a measure of the number of valid project-specific data
results obtained in comparison to the total number of data results projected to achieve project
DQOs. Valid data are defined as data that meet the project-specific DQOs. No data were
rejected as a result of the data validation. The completeness goals met the 90 percent goal for
field and laboratory data expected for this project.

11.6 Sensitivity

Analytical methods and LOQs were implemented in accordance with the QAPP/SOP and EPA
promulgated methodologies. Method RLs were achieved for the event except when sample
dilutions were required to bring target compounds within the linear range of the instrument
calibration. These include modified RLs for selected detections. Although the laboratory RLs
for samples requiring dilution exceed the QAPP RLs, sensitivity requirements were met.

11.7 Usability Summary

The data generated during the July 2014 sampling event did not require qualification and the
analytical results indicate sample data is representative of the Site conditions. The DQOs for
the Enhanced Bioremediation Field Test is to produce data to support design of anaerobic
methods for the ST012 remedy if selected.
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AMEC, August 11, 2014. Draft Uniform Federal Policy Quality Assurance Project Plan (UFP-
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Project Plan (QAPP) and Standard Operating Procedures (SOPs) (QAP/SOP), Former
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Flagged Data Reports
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Client Sample Resulis
Chent, AMEC Environment & Infrastruciuds, e, TestAmarica Job i 550284831

Project/Site; Williams AFB

Lab Sample D 550284831
Matriz; Water

Chent Sample 1D STOIZ2-WL-WGE-072214
Davte Collegted: D74 1244
Date Received: 07/32/14 16:18

ED_005025_00020246-00285

Method: 300.0 - Anjons, lon Chromatography
Anatyle Resuft Qualifier RL MOL  Gnit 2] Prapared Armlyzed Dil Fac
Bromide 58 50 mgtt, BREIN4 G327 gzt
Syifate gty 200 migit. BRI 14 0387 100
Mathod; 200.7 Rev 4.4 - Metals (ICP)
Analyte Fesult Slualifier RL WL Uit B Prapanad Anabiasd D Fag
Calcium 570 20 gt TOUDVIRAMA GBEE  OFBAAR 1457 1
Magnesium 14 2.0 Mg D745 DEER OVEAML 14567 H
Sodium 85 .50 mgf. DTS DE2B T4 4457 3
Polasshum 840 Dt &0 mgfl OFI2A 4 D628 GE25/14 1443 W
General Chemistry
Analyte Rasult Qualifier Ri. WL Unit jal Prapared Analyzed it Fac
AmioniCation Balanca 8.8¢ % Q7B 1104 1
| Alkalingly ax CaCO3 104 [:RE syl OTIAB4 18:27 1
¢ Bloprbonate Alkalinity as CaCD3 k3] 8.4 reigfl, 0724 1827 i
v Carbonate Mialinity a8 CaC03 M §.0 g HFEER4 1R3T k
: Sfkatinity, Phenoiphihalain MO &40 mgh. GFIE4 1327 1
Hydroxide Alkalindly as CaC3 NE €0 mgil. DTS 1827 1
Total Dissalved Solids 4800 %% 100 mgd. 0734014 10008 1
Client Sample B STOI2-WAIG-WGEO73214 Lab Sample i), 880-28483-2
Diate Collected: 07122014 0825 Platrbey Water
Date Received: 07722014 151158
Mothod: 300.8 - Anions, lon Chromatography
Anatyte Rasult Quatifier BL DL Unk 4] Preparad Analyzed D Fae
Bromide 28 &0 g, GFEBAR 0423 160
Bulfate 1600 200 gl DEEIN4 B4:8% iele]
Method: 200.7 Rev 4.4 - Betals {ICH
Analyte Besult Qualifiar Ri. MDL Unit & Prapared Savatyzed i Fag
Calefum 430 2.0 gl T OURHIAMA GBZR . U7I4TIS 1504 1
Magnashn 78 25 mregfh OFI24714 ORI38 OF34414 1804 1
Sodiam 150 0.50 mgh. GT/24/T4 DBI2E  OT/24014 1804 3
Potasaium 926 %m\ B4 mgdh OFF0TE D828 OTI2sH4 1448 b1
General Chemistry
Analyle Result Cualifier RL ML Unit 3] Preparsat Anabyzed Dil Fag
Anton/Cation Balance 538 % - OFISTA 1104 1
Alkatinity as Catdd 230 6.5 g, DTS R58 i
Bicarbonate Athalintty as CallQ2 220 8.4 mgit QFI28M4 TE38 3
Garbonate Alkalinity as Calol e 8.6 it BFI28514 18139 1
Slikalinity, Phanadphihateln Wi 6.0 it Q720114 18:39 1
Hyuemide Alalinity s TaliO3 ML 5.0 raglh. Birfiel o a b R H ] i
Total Dissoived Solids 4500 ;‘}% 1040 gl GFI34514 1308 i
Testhmerica Phoesnix
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Client Sample Results
Client AMEC Ernvironment & Infrastructure, ing. Testhmarnica Job 1) 550-28463-1
Project/Site: Willams AFB '

Clignt Sample 1D 8TO12-DUPOL-OTEZIS
Date Collwcted: 8772214 1030
Date Recolved: 0722114 1818

Lab Sample D 550-28463-3
Matriz: Waler

| Method: 300.0 - Anjong, lon Chromatography

i Anslys Result Tiusiifiey RL DL Unit B Propared Anialyred D Fax
Bromide 116 B0 mgh. - 073314 0519 100
Sulfate 1860 sy mgit 07/3314 0548 G
Method: 200.7 Rev 4.4 - Melals {ICPH)

Anulvie Resalt Gualifier Ri ML Uit [#] Praparsd Analyzed it Fag

Calchum 430 28 mgh OTZAMA DE28  UTI24714 1509 i

Magnesium ¥ 2.0 g DFIZA4 0828 OTI24M8 1508 1

Bodium 15 050 gl D244 0828 0P8 1509 1

Potassivm $ad E’ﬂ, 5.8 gl OF244 Q828 07351 1448 ¥
. %

| Goneral Chemistry
Analyts Rasult Qualifiar i M ML Unit ] Fropared Analyzed {4t Fag
AnfoniCation Balance .14 % - GHI3TA 1104 i
Alkatinity as CaC03 230 8.0 mgit. Q772814 1850 1
Bisarbonate Alkalinity as CaCOl b iy B4 mrgil. U7/29634 1850 1
Carbonate Alkalinily as Call3 jesa] 8.0 gt QTR 1EED 1
Albalinity, Fhenniphihalein Y RE mgfl O7I29I14 1850 %
Hydroxide Alkalinity as CaCQ3 we 8.0 gl BPIBl4 1850 i

mfmmi Dissobverd Solids 4500 ,I%% a0 e O84S 4

Client Sample 1D 8T012.0W1 - MaBrSol Lab Sample D 550-28463-4

Date Collected: G214 15:48 Matrin: Water

Date Feceived: 071224 18018

| Method: 360.0 - Anions, fon Chromatograpby

- angiyte Result Qualifier Ri. oL Uit o Propared Analyzed D Fag
Bromide 150 50 mgiL. UFi23114 0739 1006
Bulfale 2304 200 gyl GFRAZA4 DF.38 108

Method: 200.7 Rev 4.4 - Matals {ICP)

Analyte Result Clualifier RL MOL  Unit ] Prepared Anslyzed Dil Fas
| Galviom 8RO 30 mgil, B T T P Y T PR 3
| Magnesiom 110 20 gL ORI OBIEE DTIAH14 1518 1
- Sadium 19 .50 mgh. UHRHTA0GZE  QVI24MM4 15:15 1
| Potassium 4550 6;1_‘7 5.0 migh. OTI2414 05128 QF/ZE18 14:53 1

. General Chemistry

Analyle Renult Qualifier Rt B Uit 3] Praparsd Anatyzed D Fac
AnioniCation Batance EY: % - YTV S TR 1
Alkatinity as CaCld 83 8.0 gl SHZGMS B2 1
Hicarbonate Atkalinity 8s SaC03 83 8.8 gt DTS4 1902 1
Carbonale Adkalinily a3 Sal03 e in] 8.0 gl DEEEBAS 1800 1
Alkalinity, Phanolphthalsin M 8.8 mait DFESI4 19:08 1
Hydroxide Alkalinity as Caldd N .0 gt DF2914 1802 g
Total Dinsclved Solids 8560 E% B0 gl G214 10:08 1
3
TestAmetica Phoenix
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Data Evaluation Narrative - SDG: 550-28463-1

Data Quality Evaluation Checklists
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Method Validated: _200.7 Initial Review by: M. Andrews Date: 8/13/2014 SDG#: 550-28463-1

Senior Review by: D. Knaub Date: 8/18/2014 Matrix: _ Groundwater
TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA (METHOD 200.7)
Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate results; Not applicable (NA) This is a Level 2 NA
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.1). check sample (e.q.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Method At initial set-up See 40 CFR 1368. MDL Run MDL verification NA Samples cannot be Level 2 NA
Detection Limit | and verification checks must check at higher level analyzed without a
(MDL) Study subsequently produce a signal at least 3 and set MDL higher or valid MDL.
once per 12 times the instrument's noise | reconduct MDL study
month period,; level. (see box D-18).
otherwise
quarterly MDL
verification
checks shall be
performed (see
box 0-18)
Instrument At initial set-up IDL shall be < Limit of NA NA Level 2 NA
Detection Limit | and after Detection (LOD)
(IDL) Study significant
change in
instrument type,
personnel, test
method, or
sample matrix
Container, All field samples | 500 mi Poly, HNO3 to pH < NA Samples analyzed Use professional Coll. 7/21/2014 and
Preservation, 2, Cool to 40C, outside of holding judgment to determine | 7/22/2014
and Holding 180 days to analysis time or received effect of improper Prep. 7/24/2014
Time unpreserved are container Anal. 7/24/2014 and
qualified as estimated 7125/2014
and flagged “J” or Temp 1.7°C
W
DoD Quality Systerms Manual — Version 4.2 Final Page 1of 6
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Method Validated: _200.7 Initial Review by: M. Andrews Date: 8/13/2014 SDG#: 550-28463-1

Senior Review by: D. Knaub Date: 8/18/2014 Matrix: _ Groundwater
TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA (METHOD 200.7)
Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Tuning Prior to analysis Mass calibration < 0.1 amu Retune instrument then Flagging criteria are No analysis shall be Level 2 NA
of samples from the true value; reanalyze tuning not appropriate performed without a

Resolution < 0.9 amu full solutions valid MS tune.

width at 10% peak height;

For stability, RSD < 5% for

at least four replicate

analyses.
Initial Daily ICAL prior If more than one calibration | Correct problem then Flagging criteria are Problem must be Level 2 NA
calibration to sample standard is used, r =2 0.995. repeat ICAL. not appropriate. corrected. No samples
(ICAL) for all analysis may be run until [CAL
analytes has passed.

{(minimum one
high standard
and a

calibration
blank)
Second Source | Once after each Value of second source for Verify second source Flagging criteria are Problem must be Level 2 NA
Calibration ICAL all analytes within £ 10% of | standard. Rerun second | not appropriate. corrected. No samples
Verification true value source verification. If may be run until
that fails, correct calibration has been
problem and repeat verified.
ICAL.
Continuing After every 10 All analytes within + 10% of | Correct problem, rerun If reanalysis cannot Problem must be Level 2 NA
Calibration field samples true value CCV. If that fails, then be performed, data corrected. Results may
Verification and at the end of repeat ICAL. Reanalyze | must be qualified and | not be reported without
{CCV) the analysis all samples since last explained in the case | a valid CCV. Flagging
sequence successful calibration narrative. Apply Q- is only appropriate in
verification flag to all results for cases where the
the specific analyte(s) | samples cannot be
of interest in all reanalyzed.
samples since the
last acceptable CCV.
Validator flags: If
using AFCEE; Apply
“J” flag only if
reanalysis cannot be
performed
DoD Quality Systerms Manual — Version 4.2 Final Page 2 of 6
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Method Validated: _200.7 Initial Review by: M. Andrews Date: 8/13/2014 SDG#: 550-28463-1
Senior Review by: D. Knaub Date: 8/18/2014 Matrix: _ Groundwater
TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA (METHOD 200.7)
Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Low-level Daily, after one- Within + 20% of truevalue Correct problem, then Flagging criteria are No samples may be Level 2 NA
calibration point ICAL reanalyze not appropriate. analyzed without a

check standard

valid low-level
calibration check
standard. Low-level
calibration check
standard should be
less than or equal to
the reporting limit.

Linear dynamic | Every 6 months Within +10% of NA NA Level 2 NA
range or high- - expected value
level check
standard
Method Blank One per No analytes detected > %2 Correct problem, then If reanalysis cannot Problem must be p.11
preparatory RL and greater than 1/10 see criteria in box D-1; if | be performed, data corrected. Results may
batch the amount measured in required, reprep then must be qualified and | not be reported without | MB 550-40228/1-A

any sample or 1/10 the
regulatory limit (whichever
is greater). Blank result
must not otherwise affect
sample results. For
common laboratory
contaminants, no analytes
detected > RL (see Box D-

1),

reanalyze method blank
and all samples
processed with the
contaminated blank.

explained in the case
narrative. Apply B-
flag to all results for
the specific analyte(s)
in all samples in the
associated
preparatory batch

a valid method blank.
Apply B-flag to all
results for the specific
analyte(s) in all
samples in the
associated preparatory
batch.

AllND

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: 200.7

Initial Review by:

M. Andrews

Date: 8/13/2014

SDG#: 550-28463-1

Senior Review by: D. Knaub Date: 8/18/2014 Matrix: _ Groundwater
TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA (METHOD 200.7)
Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Calibration Before beginning | No analytes detected > Correct problem. Apply B-flag to all Level 2 NA
blank a sample run, LOD Reprep and reanalyze results for specific
after every 10 calibration blank. All analyte(s) in all
samples, and at samples following the samples associated
end of the last acceptable with the blank.
analysis calibration blank must
sequence be reanalyzed
Interference At the beginning | ICS-A Terminate analysis, If corrective action Levell 1| NA
check of an analytical Absolute value of locate and correct fails, apply Q-flag to
solutions (ICS- | run and every 12 | concentration for all non- problem, all results for
A and iCS-AB) | hours spiked analytes < LOD reanalyze ICS, specific analyte(s) in
(unless they are a verified reanalyze all samples. all samples
trace impurity from one of associated with the
the spiked analytes) ICS. Validator flags: If
ICS-AB: Within £20% of using AFCEE; Apply
expected value M” flag
Laboratory One per QC acceptance criteria Correct problem, then If reanalysis cannot Problem must be p. 11
Control Sample | preparatory specified by DoD, if reprep and reanalyze be performed, data corrected. Results may | LCS/LCSD
(LCS) batch available; see box D-3 and the LCS and all samples | must be qualified and | not be reported without | 550-40228/2-A
Containing All Appendix G. in the associated explained in the case | a valid LCS. Flagging | All ok
Analytes to be preparatory batch for narrative. Apply Q- is only appropriate in
Reported failed analytes, if flag to specific cases where the
sufficient sample analyte(s) in all samples cannot be
material is available samples in the reanalyzed.
(see full explanation in associated
Appendix G) preparatory batch
Validator flags: If
using AFCEE; Apply
“J” flag
DoD Quality Systerms Manual — Version 4.2 Final Page 4 of 6
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Method Validated: 200.7

Initial Review by:

M. Andrews

Senior Review by: D. Knaub

Date: 8/13/2014
Date: 8/18/2014

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA (METHOD 200.7)

SDG#: 550-28463-1
Matrix:

Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Matrix Spike One per For matrix evaluation, use Examine the project- For the specific For matrix evaluation Pg. 11
(MS) preparatory QC acceptance criteria specific DQOs. If the analyte(s) in the only. If MS results are MS/MSD listed is not
batch per matrix | specified by DoD for LCS. matrix spike falls outside | parent sample, apply | outside the LCS limits, | associated with this SDG
{see box D-7) of DoD criteria, J- flag if acceptance the data shall be
additional quality control | criteria are not met. evaluated to determine
test (dilution test and the source of
post-digestion spike Validator flags: If difference and to
addition) are required to | using AFCEE; Apply determine if there is a
evaluate matrix effects. “M” flag matrix effect or
analytical error.
Matrix Spike One per MSD: For matrix evaluation Examine the project- For the specific The data shall be See Above
Duplicate preparatory use QC acceptance criteria | specific DQOs. Contact analyte(s) in the evaluated to determine
(MSD) batch per matrix | specified by DoD for LCS the client as to parent sample, apply | the source of
(see Box D-7) additional measures to J- flag if acceptance difference.
MSD RPD < 20% be taken. criteria are not met.
Validator flags: If
using AFCEE; Apply
‘M” flag
Dilution test Each preparatory | Five-fold dilution must Perform post- Flagging Only applicable for NA
batch agree within = 10% of the digestion spike criteria are not samples with
original measurement addition. appropriate. concentrations > 50
x LOQ.
Post digestion When dilution Recovery within 75-125% of | Run all associated For specific Spike addition should NA
spike addition test fails or (see Table B-1) samples in the analyte(s) in the produce a
analyte preparatory batch by parent sample, apply concentration of 10 -
concentration for method of standard J-flag of acceptance 100 x LOQ
all samples < 50 additions (MSA) or see | criteria are not met.
x LOQ flagging criteria.
Method of When matrix NA NA NA Document use of MSA | NA
standard interference is in the case narrative.
additions (MSA) | suspected
Field Duplicate Project specified | RPD 20% Qualify samples For the specific ST012-Dup01-072214 =

— 1 dup for every
10 samples

analyte(s) in the
parent & dup
samples, apply J- flag
if acceptance criteria
are not met.

8T012-W30-WG-072214

See RPDs below — All OK

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: 200.7

Initial Review by:
Senior Review by: D. Knaub

M. Andrews

Date: 8/13/2014
Date: 8/18/2014

TRACE METALS ANALYSIS BY INDUCTIVELY COUPLED PLASMA (METHOD 200.7)

SDG#: 550-28463-1
Matrix: _ Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Results NA NA NA Apply J-flag to all All ok
Reported results between MDL
Between MDL and LOQ.
and LOQ
Validator flags: If
using AFCEE; Apply
“F” flag
QC Blanks Equipment Blank | NA NA Assaciated samples No equipment blank was
{(Equipment — as needed less than 5x the blank collected.
Blanks, and Field Blank — as value are qualified as
Field Blanks) needed estimated and
flagged “B”.
ST012-DUP01-072214/ST012-W30-WG-072214
Dup Sample RPD
Potassium 900 920 2.19%
Sodium 150 150 0%
Calcium 430 430 0%
Magnesium 77 78 1.29%

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: _9056A/300.0 Initial Review by: M. Andrews

Senior Review by: D. Knaub

Date: 8/13/2014
Date: 8/18/2014

SDG#:_550-28463-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QG Check Frequency Cri?eria Action Crﬁgriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; Not applicable (NA) This is a ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.g.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Limit of At initial set-up See 40 CFR 1368. MDL Run MDL / LOD NA Samples cannot be Level i
Detection and verification checks must verification check at analyzed without a
Determination subsequently produce a signal at least 3 higher level and set valid MDL.
and Verification | once per 12 times the instrument's noise | MDL higher or
(LOD) Study month period,; level. reconduct MDL study
otherwise (see box D-13).
quarterly LOD
verification
checks shall be
performed (see
box D-13)
Limit of At initial set-up Within calibration range Re-run LOQ NA Samples cannot be Level ll
Quantitation and including low standard; analyzed without a
Establishment subsequently within method precision and valid LOQ
and Verification | once per 12 accuracy.
(LOQ) Study month period;
otherwise
quarterly LOQ
verification
checks shall be
performed (see
box D-14)

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: _9056A/300.0

Initial Review by:

M. Andrews

Senior Review by: D. Knaub

Date: 8/13/2014
Date: 8/18/2014

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

SDG#:_550-28463-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Retention Time | At method set-up | RT width is + 3 times NA NA OK
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 24-hour
Calculated for {e.g., column study.
Each Analyte change)
and Surrogate
Container, All field samples | 500 ml poly, Cool to NA Samples analyzed Use professional Collected: 7/21/2014 and
Preservation, 4°C outside of holding judgment to determine | 7/22/2014
and Holding Nitrate — 48 hours time or received effect of improper Temp: 1.7°C
Time Nitrite, sulfate, chloride — unpreserved are container
28 days qualified as estimated Bromide and Sulfate
and flagged “J” or Analyzed: 7/23/2014
“uJ” OK
ICAL for All Initial calibration R 20.995 Correct problem then Flagging criteria are Problem must be Level I
Analytes prior to sample repeat initial calibration. not appropriate. corrected. No samples
(Minimum analysis may be run until ICAL
Three has passed.
Standards and
One Calibration
Blank)
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be Level |l
Calibration initial calibration all analytes within + 10% of | verify second source not appropriate. corrected. No samples
Verification expected value (initial standard. Rerun second may be run until
source) source verification. If calibration has been

that fails, correct verified.

problem and repeat

initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA Level Il

Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.

Surrogate

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: _9056A/300.0 Initial Review by: M. Andrews

Senior Review by: D. Knaub

Date: 8/13/2014
Date: 8/18/2014

SDG#:_550-28463-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags

Midrange After every 10 All analytes within Correct problem then Apply Q-flag to all No samples may be Level Il

Continuing field samples established retention time repeat CCV. If that fails, | results for the specific | analyzed until the

Calibration and at end of the | windows and within + 10% | then repeat ICAL. analyte(s) in all problem has been

Verification analysis of true value Reanalyze all samples samples since the corrected.

(CCV) seguence. since last successful last acceptable

calibration verification. calibration
verification, if .
reanalysis is not
possible.

Method Blank One per No analytes detected > 1% Correct problem, then Lab: Apply B-flag Pg 10 Bromide and Sulfate
preparatory RL. See box D-1. see criteria in box D-1; if | to all results for MB 550-40119/2= ND
batch required, reprep then the specific

reanalyze method blank analyte{s) in all
and all samples samples in the
processed with the associated
contaminated blank. preparatory batch.
Validator;  Apply
“B” flag if result is
less  than  5x
method blank.

Laboratory One LCS per Use laboratory in-house Correct problem, then If corrective action Pg 10

Control Sample | preparatory LCS acceptance criteria reprep and reanalyze fails apply J-flag to Bromide and Sulfate

(LCS) batch (not to exceed 20%).See the LCS and all samples | specific analyte(s) in LCS/LCSD 550-40119/5,6

Containing All Box D-3. in the associated all samples in the All ok

Analytes preparatory batch for associated

Required to be failed analytes, if preparatory batch

Reported, sufficient sample

Including material is available

Surrogates (see full explanation in

Appendix G)

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: _9056A/300.0

Initial Review by:
Senior Review by: D. Knaub

M. Andrews

Date: 8/13/2014
Date: 8/18/2014

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

SDG#:_550-28463-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Matrix Spike One MS per For matrix evaluation, use Examine the project- For the specific For matrix evaluation MS/MSD listed is not associated
(MS) preparatory laboratory in-house LCS specific 000s. Contact analyte(s) in the only. If MS results are with this SDG
batch per matrix | acceptance criteria (not to the client as to parent sample, apply | outside the LCS limits,
(see box D- 7) exceed 20%). additional measures to J- flag if acceptance the data shall be
be taken, criteria are not met. evaluated to determine
the source of
If using AFCEE; difference and to
Apply “M” flag determine if there is a
matrix effect or
analytical error.
Matrix Spike One per RPD 15% (between MS Examine the project- For the specific The data shall be See above
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.
if using AFCEE;
Apply “M” flag
Field Duplicate Project specified | RPD 10% Qualify sample For the specific ST012-Dup01-072214 =
— 1 dup for every analyte(s) in the ST012-W30-WG-072214
10 samples parent & dup
samples, apply J- flag See RPDs below — All ok
if acceptance criteria
are not met.
Results NA NA NA Apply J-flag to all No samples reported
Reported results between LOD and LOQ
Between LOD between LOD and
and LOQ LoQ.
Validator flags: If
using AFCEE; Apply
“F” flag
QC Blanks Equipment Blank | NA NA Associated samples Not collected
(Equipment — as needed less than 5x the blank
Blanks and Field Blank — as value (10x for
Field Blanks) needed common lab

contaminants) are
qualified as estimated
and flagged “B”.

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: _9056A/300.0 Initial Review by: M. Andrews Date: 8/13/2014 SDG#:_550-28463-1
Senior Review by: D. Knaub Date: 8/18/2014 Matrix: Groundwater

ST012-DUP01-072214/ST012-W30-WG-072214

Dup Sample RPD
Bromide 110 99 10%
Sulfate 1900 1900 0%
DoD Quality Systerms Manual — Version 4.2 Final Page 5of 5
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Method: Miscellaneous Wet Chemistry SDG: 550-28463-1
Matrix: Water

LEVEL Il DATA QUALITY VALIDATION RECORD

Project: Former Williams AFB — §T012 Enhanced Bio Remediation Field Test
Project No: 9101110001.5300.5301

Method: Alkalinity by SM2320B and TDS by SM2540C
Laboratory and Lot: TAL Phoenix SDG: 550-28463-1

Reviewer/Date: M. Andrews 8/13/2014 Senior Reviewer/Date: D. Knaub 8/18/2014

YES NO NA COMMENTS
Methods listed above were analyzed on water samples: ST012-W11-NABRSOL, ST012-W11-
WG-072214, ST012-W30-WG-072214, and ST012-DUP01-072214

Case Narrative and COC Completeness Review

Holding times met
Alkalinity: Bicarbonate, Carbonate, Hydroxide, and Phenolphthalein (HT = 14 days);
Sampled; 7/21/2014 and 7/22/2014 Analyzed: 7/29/2014
TDS (HT = 7days); Sampled: 7/21/2014 and 7/22/2014 Analyzed: 7/24/2014
Calibration Criteria met (if applicable)

QC Blanks Review
Alk (all) MB 550-40702/59=ND
TDS MB 550-40253/1= ND
Laboratory Control Sample (LCS) recovery within limits
Alk (all) LCS 550-40702/58= ok
TDS LCS/LCSD 550-40253/2,3= ok
Lab Duplicate - Field Duplicate precision goals met (20%)
ST012-DUP01-072214/ST012-W30-WG-072214
Dup Sample RPD
Alkalinity, Bicarbonate 220 220 0%
Alkalinity, Total 220 220 0%
TDS 4500 4500 0%

@ Matrix Spike recoveries and RPDs within limits (if applicable)
No MS/MSD listed in this SDG

EDD Data Verification vs. Hardcopy (10% samples for each SDG)

Page 1 of 1
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Data Evaluation Narrative

AMEC Project: Former Williams AFB

AMEC Project Number: 9101110001.5300.5301
Site: ST012 — Enhanced Bioremediation Field Test
Sampling Event: July 2014

Matrix: Groundwater

SDG: 550-28624-1

1.0 INTRODUCTION

A data quality evaluation (DQE) was performed on the data reported for the Enhanced
Bioremediation Field Test conducted at Site ST012 in July 2014 at the former Williams Air
Force Base (WAFB), located in Mesa, Arizona. The following sections provide summary
discussions of the required data qualifications for each site and analytical methods for samples
collected at the former WAFB. Data validation was conducted on 100% of the primary samples
and field quality control samples (rinsate blanks and laboratory control sample/laboratory
control sample duplicate [LCS/LCSD] samples). A Level Il DQE was performed using
supplemental checklists to review the following quality control elements: laboratory case
narrative, sample documentation, chain-of-custody, holding time protocols, method blank
results, laboratory control sample (LCS) results, surrogate recoveries (where applicable),
method sensitivity, and completeness.

Data was reviewed using precision and accuracy control limits presented in The Department of
Defense (DoD) Quality Systems Manual (QSM) Version 4.2 (DoD, 2010). DQE data
qualifications were applied if necessary in accordance with procedures in Air Force Center for
Environmental Excellence (AFCEE) Quality Assurance Project Plan (QAPP), Version 4.0.01
(AFCEE, 2005), the method, and professional judgment using the following qualifiers:

J = The reported concentration is considered an estimated value due to discrepancies in
meeting certain analyte-specific quality control criteria.

F = The reported concentration is between the reporting limit (RL) and method detection
limit (MDL.) and is considered an estimated value

UJ = The target compound was not detected and the reporting limit is considered imprecise
due to discrepancies in meeting certain analyte-specific quality control criteria.

B = The result may be biased high or a false positive based on blank data.

M= The reported concentration is estimated due to matrix effects.

R = The data are considered unusable due to discrepancies in meeting certain quality
control criteria and may not be used in decision making.

Former Williams AFB, Mesa, Arizona 10of5 August 2014
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Data Evaluation Narrative - SDG: 550-28624-1

2.0 DELIVERABLES

The data packages as submitted to AMEC Environment and Infrastructure, Inc. (AMEC) are
complete as stipulated in the Draft Uniform Federal Policy Quality Assurance Project Plan (UFP-
QAPP) for Site ST012 Enhanced Bioremediation Field Test Plan (AMEC, 2014), and the
applicable guidelines described in the former Williams AFB Performance Based Remediation
Program QAPP and standard operating procedures (SOPs) (collectively referred to as the
QAPP/SOP [AMEC, 2012]) for U.S. States Environmental Protection Agency (EPA) Method
300.0.

3.0 SAMPLE INTEGRITY

Samples within this sample delivery group (SDG), collected from ST012, were submitted to
TestAmerica lLaboratories (TAL) in Phoenix, Arizona. The samples were submitted for bromide
and sulfate by USEPA method E300.0.

Based on the information provided on the cooler receipt forms, samples arrived at the laboratory
above temperature requirements, but the laboratory received the sample less than two hours after
collection. Therefore the sample did not have time to cool to 4°C, so no samples qualifications
were required. Completed COC documents are included in the data package.

4.0 SAMPLE IDENTIFICATION

This SDG contains the following water samples:

Site: ST012
ST012-W11-WG-072414
ST012-W30-WG-072414

These samples were collected on 24 July 2014.

5.0 SAMPLE QUALIFICATION

Only those components that required qualification of the data are presented in this narrative.
All Level Il components were within the QC limits; therefore, no qualification was required for
the data.

6.0 BROMIDE AND SULFATE (EPA 300.0)

Samples collected from site ST012 were submitted for metals by USEPA Method 300.0. The
sample submitted to the TAL-Phoenix laboratory was analyzed for Bromide and Sulfate. A
Level Il validation was performed on this method and all components were within the SAP/TAL
SOP criteria.

Former Williams AFB, Mesa, Arizona 20f5 August 2014
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Data Evaluation Narrative - SDG: 550-28624-1
6.1 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of metals by USEPA Method 300.0 with the exception of analytes that required dilution.
All samples in this SDG required dilution for Bromide and Sulfate resulting in elevated LOQs.

7.0 OVERALL SITE EVALUATION AND PROFESSIONAL JUDGMENT FLAGGING
CHANGES

Edits to the DQE qualifiers by professional judgment were not required, and the data are usable
as qualified in this data narrative.

8.0 SUMMARY OF DATA QUALITY INDICATORS

This section provides an assessment of the data based on project data quality indicators (DQIs)
described on QAPP Worksheet #37 of the QAPP/SOP (AMEC, 2012). The DQls consist of
precision, accuracy, representativeness, comparability, completeness, and sensitivity.

8.1 Precision

An assessment of precision of analytical data is accomplished via review of field duplicate and
MS/MSD analyses. Field duplicate and MS/MSD analyses are used to assess field variability,
which includes sample collection/handling as well as matrix homogeneity. Precision is
expressed as the relative percent difference (RPD) between results for duplicate pairs.

No field duplicate or MS/MSD samples were submitted with this SDG; however, the laboratory
analyzed a sample duplicate for anions on sample ST012-W30-WG-072414.  Duplicate
precision for the method was within QC limits. In addition precision was also measured through
the analysis of a non-project MS/MSD and a LCS/LCSD pair and precision was within the QC
limits. Therefore, overall method and sample matrix precision acceptable and achieve project
objectives.

8.2 Accuracy (Bias)

An assessment of accuracy of analytical data is accomplished via evaluation of the spike
recoveries in the MS/MSD, LCS, post digestion spike samples, and surrogate spike
compounds, in addition to calibration criteria. Accuracy is expressed as percent recovery.
Accuracy data were compliant with the program document QAPP/SOP, as all associated
LCS/LCSD recoveries were within control. Therefore, the data results indicate method and
matrix accuracy is acceptable to achieve project objectives.

8.3 Representativeness

Representativeness for the analytical data is determined through evaluation of the associated
blank data and evaluation of appropriate sample handling procedures. All samples were
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properly stored and preserved in the field and at TestAmerica and blanks were all non-detect.
The analytical results indicate sample data are representative of the Site conditions.

8.4 Comparability

Comparability addresses the confidence with which one data set can be compared to another.
Use of appropriate sampling methods, COC procedures, and EPA-approved analytical
methods, as well as adherence to strict QA/QC procedures, provide the basis for uniformity in
sample collection and analysis. Analytical data were generated by TestAmerica using standard
reporting units of micrograms per liter and methods for all parameters. In addition, sample
collection and analytical method protocols were implemented in accordance with approved,
documented procedures. Analytical data are determined to be comparable to previous Site
results.

8.5 Completeness

Completeness of the field sampling activities were assessed in terms of the actual number and
type of sample results received from the field and laboratory, as compared with the planned
number and type of sample results. All samples planned were collected which meets a field
completeness of 100%.

Analytical completeness of data is a measure of the number of valid project-specific data
results obtained in comparison to the total number of data results projected to achieve project
DQOs. Valid data are defined as data that meet the project-specific DQOs. No data were
rejected as a result of the data validation. The completeness goals met the 90 percent goal for
field and laboratory data expected for this project.

8.6 Sensitivity

Analytical methods and LOQs were implemented in accordance with the QAPP/SOP and EPA
promulgated methodologies. Method RLs were achieved for the event except when sample
dilutions were required to bring target compounds within the linear range of the instrument
calibration. These include modified RLs for selected detections. Although the laboratory RLs
for samples requiring dilution exceed the QAPP RLs, sensitivity requirements were met.

8.7 Usability Summary

The data generated during the July 2014 sampling event did not require qualification and the
analytical results indicate sample data is representative of the Site conditions. The DQOs for
the Enhanced Bioremediation Field Test is to produce data to support design of anaerobic
methods for the ST012 remedy if selected
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Client Sample Results R
Client: AMEC Environment & Infrastructure, Inc. TestAmerica Job 1D: 550-28624-1
Project/Site: FWAFB ST012 EBR SDG: Project 9101110001.5300.5301
Client Sample ID: 8§TO12-W30-WG-072414 Lab Sample II): 550-28624-1
Date Collected: 07/24/14 09:27 Matrix: Water
Date Received: 07/24/14 12:24
I Method: 300.0 - Anions, lon Chromatography
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
] Bromide 92 50 mgiL. - 07/24/14 22:30 100
| Sulfate 1600 200 o mg/L 07/24/14 22:30 100
Client Sample ID: 8T012-W11-WG-072414 Lab Sample 1D: 550-28624-2
Date Collected: 07/24/14 10:44 Matrix: Water
Date Received: 07/24/14 12:24
Method: 300.0 - Anions, lon Chromatography
Analyte Result Qualifier RL MBL  Unit D Prepared Analyzed Dil Fac
Bromide g 25 mo/L. - 07/26/14 03:34 50
Sulfate 2000 200 mg/L 07/24/14 23:25 100
TestAmerica Phoenix
Page 7 of 15 7/30/2014
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Date: 8/18/14
Date: 8/19/14

Method Validated: _9056A Initial Review by: D Howard

Senior Review by: J. Hartness

SDG#:_550-28624-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056)

Minimum Accepiance Corrective Flaggin
Qe Check Freguency Critperia Action Crggriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate results; Not applicable (NA) This is a ok
Acceptable any test method published by DoD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.g.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Limit of At initial set-up See 40 CFR 1368. MDL Run MDL / LOD NA Samples cannot be Level i
Detection and verification checks must verification check at analyzed without a
Determination subsequently produce a signal at least 3 higher level and set valid MDL.
and Verification | once per 12 times the instrument's noise | MDL higher or
(LOD) Study month period; level. reconduct MDL study
otherwise (see box D-13).
quarterly LOD
verification
checks shall be
performed (see
box D-13)
Limit of At initial set-up Within calibration range Re-run LOQ NA Samples cannot be Level Il
Quantitation and including low standard; analyzed without a
Establishment subsequently within method precision and valid LOQ
and Verification | once per 12 accuracy.
(LOQ) Study month period;
otherwise
guarterly LOQ
verification
checks shall be
performed (see
box D-14)

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: 9056A

Initial Review by:

D Howard

Senior Review by: J. Hartness

Date: 8/18/14
Date: 8/19/14

COMMON ANIONS ANALYSIS (METHOD 9056)

SDG#:_550-28624-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
Q€ Check Frequency Cri?eria Action Crigzgriag Comments DQE Notes/Flags

Retention Time | At method set-up | RT width is + 3 times NA NA Level Il

{RT) Window and after major standard deviation for each

Width maintenance analyte RT from 24-hour

Calculated for (e.g., column study.

Each Analyte change)

and Surrogate

Container, All field samples | 500 mi poly, Cool to NA Samples analyzed Use professional Collected: 7/24/14

Preservation, 4°C outside of holding judgment to determine | Temp: 12.2°C

and Holding Nitrate — 48 hours time or received effect of improper The lab received the samples

Time Nitrite, sulfate, chloride — unpreserved are container the same day that they were

28 days qualified as estimated collected; therefore the
and flagged “J” or samples did not have time to
“uJd” cool down before the lab

received them. No
qualification is required
due to sample temperature.
Br
Analyzed: 7/24/14, 7/26/14
OK
S04
Analyzed: 7/24/14
OK

ICAL for All Initial calibration R = 0.995 Correct problem then Flagging criteria are Problem must be Level I

Analytes prior to sample repeat initial calibration. not appropriate. corrected. No samples

(Minimum analysis may be run until ICAL

Three has passed.

Standards and
One Calibration
Blank)

DoD Quality Systerms Manual — Version 4.2 Final
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Date: 8/18/14
Date: 8/19/14

Method Validated: _9056A Initial Review by: D Howard

Senior Review by: J. Hartness

SDG#:_550-28624-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056)

Minimum

Acceptance

Corrective

Flagging

Q€ Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be Level I
Calibration initial calibration | all analytes within + 10% of | verify second source not appropriate. corrected. No samples
Verification expected value (initial standard. Rerun second may be run until

source) source verification. If calibration has been

that fails, correct verified.

problem and repeat

initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA Level Il
Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.
Surrogate
Midrange After every 10 All analytes within Correct problem then Apply Q-flag to all No samples may be Level lI
Continuing field samples established retention time repeat CCV. If that fails, | results for the specific | analyzed until the
Calibration and at end of the | windows and within + 10% then repeat ICAL. analyte(s) in all problem has been
Verification analysis of true value Reanalyze all samples samples since the corrected.
(CCV) sequence. since last successful last acceptable

calibration verification.

calibration
verification, if .
reanalysis is not
possible.

DoD Quality Systerms Manual — Version 4.2 Final
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Date: 8/18/14
Date: 8/19/14

Method Validated: _9056A Initial Review by: D Howard

Senior Review by: J. Hartness

SDG#:_550-28624-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056)

Minimum Acceptance Corrective Flaggin
Q€ Check Frequency Cri?eria Action Crigzgriag Comments DQE Notes/Flags
Method Blank One per No analytes detected > %% Correct problem, then Lab: Apply B-flag Pg 8, Br and S04
preparatory RL. See box D-1. see criteria in box D-1;if | to all results for MB 550-40353/2= All ND
batch required, reprep then the specific
reanalyze method blank analyte(s) in all Pg 8-9, Br and SO4
and all samples samples in the MB 550-40541/2= All ND
processed with the associated
contaminated blank. preparatory batch.
Validator;  Apply
“B” flag if result is
less than  5x
method blank.
Laboratory Cne LCS per Use laboratory in-house Correct problem, then If corrective action Pg 8, Brand SO4
Control Sample | preparatory LCS acceptance criteria reprep and reanalyze fails apply J-flag to LCS/LCSD 550-40353/5,6
(LCS) batch (not to exceed 20%).See the LCS and all samples | specific analyte(s) in OK
Containing All Box D-3. in the associated all samples in the
Analytes preparatory batch for associated Pg 8-9, Brand 804
Required to be failed analytes, if preparatory batch LCS/LCSD 550-40541/5,6
Reported, sufficient sample OK
Including material is available
Surrogates (see full explanation in
Appendix G)
Matrix Spike One MS per For matrix evaluation, use Examine the project- For the specific For matrix evaluation p. 8, Brand SO4
(MS) preparatory laboratory in-house LCS specific 000s. Contact analyte(s) in the only. If MS results are 550-28611-A-1 MS/MSD
batch per matrix | acceptance criteria (not to the client as to parent sample, apply | outside the LCS limits, | Non project sample. Not
(see box D-7) exceed 20%). additional measures to J- flag if acceptance the data shall be evaluated
be taken, criteria are not met. evaluated to determine
the source of p.9
If using AFCEE; difference and to 550-28695-J-1 MS/MSD
Apply “M” flag determine if there is a Non Project sample. Not
matrix effect or evaluated
analytical error.

DoD Quality Systerms Manual — Version 4.2 Final
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Date: 8/18/14
Date: 8/19/14

Method Validated: _9056A Initial Review by: D Howard

Senior Review by: J. Hartness

SDG#:_550-28624-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056)

Minimum Acceptance Corrective Flaggin
Q€ Check Frequency Cri?eria Action Crigzgriag Comments DQE Notes/Flags
Matrix Spike One per RPD <15% (between MS Examine the project- For the specific The data shall be See above
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.
If using AFCEE;
Apply “M” flag
Field Duplicate Project specified | RPD <10% Qualify sample For the specific p. 8, Lab Dup
— 1 dup for every analyte(s) in the STO12-W30WG-072414
10 samples parent & dup Br RPD =01
samples, apply J- flag S04 RPD = 0.00007
if acceptance criteria OK
are not met.
Resuits NA NA NA Apply J-flag to all No samples reported
Reported results between LOD and LOQ
Between LOD between LOD and
and LOQ LOQ.
Validator flags: If
using AFCEE; Apply
“F” flag
QC Blanks Equipment Blank | NA NA Associated samples Not collected
(Equipment — as needed less than 5x the blank
Blanks and Field Blank — as value (10x for
Field Blanks) needed commen lab
contaminants) are
qualified as estimated
and flagged “B”.
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Data Evaluation Narrative

AMEC Project: Former Williams AFB

AMEC Project Number: 9101110001.5300.5301
Site: ST012 — Enhanced Bioremediation Field Test
Sampling Event: July 2014

Matrix: Groundwater

SDG: 550-28799-1

1.0 INTRODUCTION

A data quality evaluation (DQE) was performed on the data reported for the Enhanced
Bioremediation Field Test conducted at Site ST012 in July 2014 at the former Williams Air
Force Base (WAFB), located in Mesa, Arizona. The following sections provide summary
discussions of the required data qualifications for each site and analytical methods for samples
collected at the former WAFB. Data validation was conducted on 100% of the primary samples
and field quality control samples (rinsate blanks and laboratory control sample/laboratory
control sample duplicate [LCS/LCSD] samples). A Level Il DQE was performed using
supplemental checklists to review the following quality control elements: laboratory case
narrative, sample documentation, chain-of-custody, holding time protocols, method blank
results, laboratory control sample (LCS) results, surrogate recoveries (where applicable),
method sensitivity, and completeness.

Data was reviewed using precision and accuracy control limits presented in The Department of
Defense (DoD) Quality Systems Manual (QSM) Version 4.2 (DoD, 2010). DQE data
qualifications were applied if necessary in accordance with procedures in Air Force Center for
Environmental Excellence (AFCEE) Quality Assurance Project Plan (QAPP), Version 4.0.01
(AFCEE, 2005), the method, and professional judgment using the following qualifiers:

J = The reported concentration is considered an estimated value due to discrepancies in
meeting certain analyte-specific quality control criteria.

F = The reported concentration is between the reporting limit (RL) and method detection
limit (MDL) and is considered an estimated value

UJ = The target compound was not detected and the reporting limit is considered imprecise
due to discrepancies in meeting certain analyte-specific quality control criteria.

B = The result may be biased high or a false positive based on blank data.

M= The reported concenfration is estimated due to matrix effects.

R = The data are considered unusable due to discrepancies in meeting certain quality
control criteria and may not be used in decision making.

Former Williams AFB, Mesa, Arizona 10of5 August 2014
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2.0 DELIVERABLES

The data packages as submitted to AMEC Environment and Infrastructure, Inc. (AMEC) are
complete as stipulated in the Draft Uniform Federal Policy Quality Assurance Project Plan (UFP-
QAPP) for Site ST012 Enhanced Bioremediation Field Test Plan (AMEC, 2014), and the
applicable guidelines described in the former Williams AFB Performance Based Remediation
Program QAPP and standard operating procedures (SOPs) (collectively referred to as the
QAPP/SOP [AMEC, 2012]) for U.S. States Environmental Protection Agency (EPA) Method
300.0.

3.0 SAMPLE INTEGRITY

Samples within this sample delivery group (SDG), collected from ST012, were submitted to
TestAmerica lLaboratories (TAL) in Phoenix, Arizona. The samples were submitted for bromide
and sulfate by USEPA method E300.0.

Based on the information provided on the cooler receipt forms, samples arrived at the laboratory
within temperature requirements. Completed COC documents are included in the data package.

4.0 SAMPLE IDENTIFICATION

This SDG contains the following water samples:

Site: ST012
ST012-W11-WG-072914
ST012-W30-WG-072914

These samples were collected on 29 July 2014.

5.0 SAMPLE QUALIFICATION

Only those components that required qualification of the data are presented in this narrative.
All Level Il components were within the QC limits; therefore, no qualification was required for
the data.

6.0 BROMIDE AND SULFATE (EPA 300.0)

Samples collected from site ST012 were submitted for metals by USEPA Method 300.0. The
sample submitted to the TAL-Phoenix laboratory was analyzed for Bromide and Sulfate. A
Level Il validation was performed on this method and all components were within the SAP/TAL
SOP criteria.

Former Williams AFB, Mesa, Arizona 20f5 August 2014
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6.1 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of metals by USEPA Method 300.0 with the exception of analytes that required dilution.
All samples in this SDG required dilution for Sulfate resulting in elevated LOQs.

7.0 OVERALL SITE EVALUATION AND PROFESSIONAL JUDGMENT FLAGGING
CHANGES

Edits to the DQE qualifiers by professional judgment were not required, and the data are usable
as qualified in this data narrative.

8.0 SUMMARY OF DATA QUALITY INDICATORS

This section provides an assessment of the data based on project data quality indicators (DQIs)
described on QAPP Worksheet #37 of the QAPP/SOP (AMEC, 2012). The DQls consist of
precision, accuracy, representativeness, comparability, completeness, and sensitivity.

8.1 Precision

An assessment of precision of analytical data is accomplished via review of field duplicate and
MS/MSD analyses. Field duplicate and MS/MSD analyses are used to assess field variability,
which includes sample collection/handling as well as matrix homogeneity. Precision is
expressed as the relative percent difference (RPD) between results for duplicate pairs.

No associated field duplicates or MS/MSDs were analyzed with this SDG.

8.2 Accuracy (Bias)

An assessment of accuracy of analytical data is accomplished via evaluation of the spike
recoveries in the MS/MSD, LCS, post digestion spike samples, and surrogate spike
compounds, in addition to calibration criteria. Accuracy is expressed as percent recovery.
Accuracy data were compliant with the program document QAPP/SOP, as all associated
LCS/LCSD recoveries were within control. Therefore, the data results indicate method and
matrix accuracy is acceptable to achieve project objectives.

8.3 Representativeness

Representativeness for the analytical data is determined through evaluation of the associated
blank data and evaluation of appropriate sample handling procedures. All samples were
properly stored and preserved in the field and at TestAmerica and blanks were all non-detect.
The analytical results indicate sample data are representative of the Site conditions.

Former Williams AFB, Mesa, Arizona 3of5 August 2014
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8.4 Comparability

Comparability addresses the confidence with which one data set can be compared to another.
Use of appropriate sampling methods, COC procedures, and EPA-approved analytical
methods, as well as adherence to strict QA/QC procedures, provide the basis for uniformity in
sample collection and analysis. Analytical data were generated by TestAmerica using standard
reporting units of micrograms per liter and methods for all parameters. In addition, sample
collection and analytical method protocols were implemented in accordance with approved,
documented procedures. Analytical data are determined to be comparable to previous Site
results.

8.5 Completeness

Completeness of the field sampling activities were assessed in terms of the actual number and
type of sample results received from the field and laboratory, as compared with the planned
number and type of sample results. All samples planned were collected which meets a field
completeness of 100%.

Analytical completeness of data is a measure of the number of valid project-specific data
results obtained in comparison to the total number of data results projected to achieve project
DQOs. Valid data are defined as data that meet the project-specific DQOs. No data were
rejected as a result of the data validation. The completeness goals met the 80 percent goal for
field and laboratory data expected for this project.

8.6 Sensitivity

Analytical methods and LOQs were implemented in accordance with the QAPP/SOP and EPA
promulgated methodologies. Method RLs were achieved for the event except when sample
dilutions were required to bring target compounds within the linear range of the instrument
calibration. These include modified RLs for selected detections. Although the laboratory RLs
for samples requiring dilution exceed the QAPP RLs, sensitivity requirements were met.

8.7 Usability Summary

The data generated during the July 2014 sampling event did not require qualification and the
analytical results indicate sample data is representative of the Site conditions. The DQOs for
the Enhanced Bioremediation Field Test is to produce data to support design of anaercbic
methods for the ST012 remedy if selected.

Former Williams AFB, Mesa, Arizona 40f 5 August 2014
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Flagged Data Reports

ED_005025_00020246-00318



Client Sample Results

Chent AMEC Environment & infrastructure, Ing.
Project/Bite: FWAFE §T012 EBR

TestAmerics Job 1D 850-28788-1
SDG Project #910111.5300.5301

Clisnt Sample 1D 8TO12-W30-WGE-072914
{iate Collecied: 07729194 0917

Date Recolveds OTIRMANIIL e

Method: 300.0 - Anlons, lon Chromatography

Labk Sample D §80-28788-1

fatrin: Water

Analyle Result Cualifier Bl ML Unit fad Frapared Analyred 0§ Fas
| Bromide 47 25 Ty - GRS TR 56
i Bulfate B4 pieis] g DF214 1838 50
Chient Bample D BTUIL-WH-WE-072814 Lab Sample [ 5380-28799-2
Date Collected; 87129114 10:52 Matrix: Waler
Diate Recelved: BF028M14 1333

Method: 300.8 - Anions, lon Chromatography

i Analyte Rewult Qualifier R MOL Unit D Propared Analyxed Dl Fac
 Bromide 5 % g, OFRB014 1850 20
Sulfate 940 108 mgh. WFIRGIH 18,58 5

Pagae 7 of 15

Teasthmerics Fhosnix

P3N0
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Date: 8/15/14
Date: 8/19/14

Method Validated: _9056A Initial Review by: D Howard

Senior Review by: J. Hartness

SDG#:_550-28799-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056)

Minimum Accepiance Corrective Flaggin
Qe Check Freguency Critperia Action Crggriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate results; Not applicable (NA) This is a ok
Acceptable any test method published by DoD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.g.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Limit of At initial set-up See 40 CFR 1368. MDL Run MDL / LOD NA Samples cannot be Level i
Detection and verification checks must verification check at analyzed without a
Determination subsequently produce a signal at least 3 higher level and set valid MDL.
and Verification | once per 12 times the instrument's noise | MDL higher or
(LOD) Study month period; level. reconduct MDL study
otherwise (see box D-13).
quarterly LOD
verification
checks shall be
performed (see
box D-13)
Limit of At initial set-up Within calibration range Re-run LOQ NA Samples cannot be Level Il
Quantitation and including low standard; analyzed without a
Establishment subsequently within method precision and valid LOQ
and Verification | once per 12 accuracy.
(LOQ) Study month period;
otherwise
quarterly LOQ
verification
checks shall be
performed (see
box D-14)

DoD Quality Systerms Manual — Version 4.2 Final
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Date: 8/15/14
Date: 8/19/14

Method Validated: _9056A Initial Review by: D Howard

Senior Review by: J. Hartness

SDG#:_550-28799-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056)

Minimum Acceptance Corrective Flaggin
Q€ Check Frequency Cri?eria Action Crigzgriag Comments DQE Notes/Flags
Retention Time | At method set-up | RT width is + 3 times NA NA oK
{RT) Window and after major standard deviation for each
Width maintenance analyte RT from 24-hour
Calculated for (e.g., column study.
Each Analyte change)
and Surrogate
Container, All field samples | 500 mli poly, Cool to NA Samples analyzed Use professional Collected: 7/29/14
Preservation, 4°C outside of holding judgment to determine | Temp: 2.9°C
and Holding Nitrate — 48 hours time or received effect of improper
Time Nitrite, sulfate, chloride — unpreserved are container Br
28 days qualified as estimated Analyzed: 7/29/14, 7/30/14
and flagged “J” or OK
Wy
S04
Analyzed: 7/29/14
OK
ICAL for All Initial calibration R =>0.995 Correct problem then Flagging criteria are Problem must be Level i
Analytes prior to sample repeat initial calibration. not appropriate. corrected. No samples
{(Minimum analysis may be run until ICAL
Three has passed.
Standards and
One Calibration
Blank)
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be Level I
Calibration initial calibration | all analytes within + 10% of | verify second source not appropriate. corrected. No samples
Verification expected value (initial standard. Rerun second may be run until
source) source verification. If calibration has been
that fails, correct verified.
problem and repeat
initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA Level lI
Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.
Surrogate
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Method Validated: 9056A

Initial Review by:

D Howard

Senior Review by: J. Hartness

Date: 8/15/14
Date: 8/19/14

COMMON ANIONS ANALYSIS (METHOD 9056)

SDG#:_550-28799-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
Q€ Check Frequency Cri?eria Action Crigzgriag Comments DQE Notes/Flags

Midrange After every 10 All analytes within Correct problem then Apply Q-flag to all No samples may be Level li

Continuing field samples established retention time repeat CCV. If that fails, | results for the specific | analyzed until the

Calibration and at end of the | windows and within * 10% then repeat ICAL. analyte(s) in all problem has been

Verification analysis of true value Reanalyze all samples samples since the corrected.

(CCV) sequence. since last successful last acceptable

calibration verification. calibration
verification, if .
reanalysis is not
possible.

Method Blank One per No analytes detected > %% Correct problem, then Lab: Apply B-flag Pg 8, Br and S04
preparatory RL. See box D-1. see criteria in box D-1;if | to all results for MB 550-40717/2= ND
batch required, reprep then the specific

reanalyze method blank analyte(s) in all Pg 8, Brand SC4
and all samples samples in the MB 550-40828/2= ND
processed with the associated
contaminated blank. preparatory batch.

Validator;  Apply

“B” flag if result is

less than  5x

method blank.

Laboratory Cne LCS per Use laboratory in-house Correct problem, then If corrective action Pg 8, Brand SO4

Control Sample | preparatory LCS acceptance criteria reprep and reanalyze fails apply J-flag to LCS/LCSD 550-40717/5,6

(LCS) batch (not to exceed 20%).See the LCS and all samples | specific analyte(s) in OK

Containing All Box D-3. in the associated all samples in the

Analytes preparatory batch for associated Pg 8-9, Brand 804

Required to be failed analytes, if preparatory batch LCS/LCSD 550-40828/6,7

Reported, sufficient sample OK

Including material is available

Surrogates (see full explanation in

Appendix G)
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Date: 8/15/14
Date: 8/19/14

Method Validated: _9056A Initial Review by: D Howard

Senior Review by: J. Hartness

SDG#:_550-28799-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056)

Minimum

Acceptance

Corrective

Flagging

Q€ Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Matrix Spike One MS per For matrix evaluation, use Examine the project- For the specific For matrix evaluation p. 8 Brand S04
(MS) preparatory laboratory in-house LCS specific 000s. Contact analyte(s) in the only. If MS results are 550-28804-G-3MS/MSD
batch per matrix | acceptance criteria (not to the client as to parent sample, apply | outside the LCS limits, | Non project sample. Not
(see box D-7) exceed 20%). additional measures to J- flag if acceptance the data shall be evaluated
be taken, criteria are not met. evaluated to determine
the source of 550-28887-B-1MS/MSD
if using AFCEE,; difference and to Non Project sample. Not
Apply “M” flag determine if there is a evaluated
matrix effect or
analytical error.
Matrix Spike Cne per RPD <15% (between MS Examine the project- For the specific The data shall be See above
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.

If using AFCEE;
Apply “M” flag

Field Duplicate Project specified | RPD =10% Qualify sample For the specific No field duplicate collected
— 1 dup for every analyte(s) in the
10 samples parent & dup
samples, apply J- flag
if acceptance criteria
are not met.
Results NA NA NA Apply J-flag to all No samples reported
Reported results between LOD and LOQ
Between LOD between LOD and
and LOQ LOQ.
Validator flags: If
using AFCEE; Apply
“F” flag
QC Blanks Equipment Blank | NA NA Associated samples Not collected
(Equipment — as needed less than 5x the blank
Blanks and Field Blank — as value (10x for
Field Blanks) needed common lab

contaminants) are
qualified as estimated
and flagged “B”.
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Data Evaluation Narrative

AMEC Project: Former Williams AFB

AMEC Project Number: 9101110001.5300.5301
Site: ST012 — Enhanced Bioremediation Field Test
Sampling Event: July 2014

Matrix: Groundwater

SDG: 550-28984-1

1.0 INTRODUCTION

A data quality evaluation (DQE) was performed on the data reported for the Enhanced
Bioremediation Field Test conducted at Site ST012 in July 2014 at the former Williams Air
Force Base (WAFB), located in Mesa, Arizona. The following sections provide summary
discussions of the required data qualifications for each site and analytical methods for samples
collected at the former WAFB. Data validation was conducted on 100% of the primary samples
and field quality control samples (rinsate blanks and laboratory control sample/laboratory
control sample duplicate [LCS/LCSD] samples). Data validation was performed using
supplemental checklists to review the following quality control elements. A Level Il DQE was
performed on the analyses using the following criteria: laboratory case narrative, sample
documentation, chain-of-custody, holding time protocols, method blank resuits, laboratory
control sample (LCS) results, surrogate recoveries (where applicable), method sensitivity, and
completeness.

Data was reviewed using precision and accuracy control limits presented in The Department of
Defense (DoD) Quality Systems Manual (QSM) Version 4.2 (DoD, 2010). DQE data
qualifications were applied if necessary in accordance with procedures in Air Force Center for
Environmental Excellence (AFCEE) Quality Assurance Project Plan (QAPP), Version 4.0.01
(AFCEE, 2005), the method, and professional judgment using the following qualifiers:

J = The reported concentration is considered an estimated value due to discrepancies in
meeting certain analyte-specific quality control criteria.

F = The reported concentration is between the reporting limit (RL) and method detection
limit (MDL.) and is considered an estimated value

UJ = The target compound was not detected and the reporting limit is considered imprecise
due to discrepancies in meeting certain analyte-specific quality control criteria.

B = The result may be biased high or a false positive based on blank data.

M= The reported concentration is estimated due to matrix effects.

R = The data are considered unusable due to discrepancies in meeting certain quality
control criteria and may not be used in decision making.

Former Williams AFB, Mesa, Arizona 10of5 August 2014
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Data Evaluation Narrative - SDG: 550-28984-1

2.0 DELIVERABLES

The data packages as submitted to AMEC Environment and Infrastructure, Inc. (AMEC) are
complete as stipulated in the Draft Uniform Federal Policy Quality Assurance Project Plan (UFP-
QAPP) for Site ST012 Enhanced Bioremediation Field Test Plan (AMEC, 2014), and the
applicable guidelines described in the former Williams AFB Performance Based Remediation
Program QAPP and standard operating procedures (SOPs) (collectively referred to as the
QAPP/SOP [AMEC, 2012]) for U.S. States Environmental Protection Agency (EPA) Method
300.0.

3.0 SAMPLE INTEGRITY

Samples within this sample delivery group (SDG), collected from ST012, were submitted to
TestAmerica Laboratories (TAL) in Phoenix, Arizona. The samples were submitted for bromide
and sulfate by USEPA Method E300.0.

Based on the information provided on the cooler receipt forms, samples arrived at the laboratory
within temperature and preservation requirements. Completed COC documents are included in
the data package.

4.0 SAMPLE IDENTIFICATION

This SDG contains the following water and quality control (QC) samples:

Site: ST012 QC Samples
ST012-W11-WG-073114
ST012-W30-WG-073114

These samples were collected on 31 July 2014.

5.0 SAMPLE QUALIFICATION

Only those components that required qualification of the data are presented in this narrative.
All Level Il components were within the QC limits; therefore, no qualification was required for
the data.

6.0 BROMIDE AND SULFATE (EPA 300.0)

Samples collected from site ST012 were submitted for bromide and sulfate by Method E300.0.
A Level Il validation was performed on this method and all components were within the
QAPP/SOP criteria.

6.1 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of bromide and sulfate by USEPA Method E300.0 with the exception of analytes that
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Data Evaluation Narrative - SDG: 550-28984-1

required dilution. Each of the samples reported in this SDG required dilution for bromide and
sulfate resulting in elevated LOQs.

7.0 OVERALL SITE EVALUATION AND PROFESSIONAL JUDGMENT FLAGGING
CHANGES

Edits to the DQE qualifiers by professional judgment were not required, and the data are usable
as qualified in this data narrative.

8.0 SUMMARY OF DATA QUALITY INDICATORS

This section provides an assessment of the data based on project data quality indicators (DQIs)
described on QAPP Worksheet #37 of the QAPP/SOP (AMEC, 2012). The DQls consist of
precision, accuracy, representativeness, comparability, completeness, and sensitivity.

8.1 Precision

An assessment of precision of analytical data is accomplished via review of field duplicate and
MS/MSD analyses. Field duplicate and MS/MSD analyses are used to assess field variability,
which includes sample collection/handling as well as matrix homogeneity. Precision is
expressed as the relative percent difference (RPD) between results for duplicate pairs.

No field duplicate or project specific samples were submitted for MS/MSD analyses in the SDG;
however, the laboratory analyzed a LCS/LCSD and a MS/MSD on a non-project sample for
batch precision. Duplicate precision for anions was within QC limits, therefore, overall method
and sample matrix precision are acceptable and achieve project objectives.

8.2 Accuracy (Bias)

An assessment of accuracy of analytical data is accomplished via evaluation of the spike
recoveries in the MS/MSD, LCS, post digestion spike samples, and surrogate spike
compounds, in addition to calibration criteria. Accuracy is expressed as percent recovery.
Accuracy data were compliant with the program document QAPP/SOP, as all associated
LCS/LCSD recoveries were within control. Therefore, the data results indicate method and
maltrix accuracy is acceptable to achieve project objectives.

8.3 Representativeness

Representativeness for the analytical data is determined through evaluation of the associated
blank data and evaluation of appropriate sample handling procedures. All samples were
properly stored and preserved in the field and at TestAmerica and blanks were all non-detect.
The analytical results indicate sample data are representative of the Site conditions.
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Data Evaluation Narrative - SDG: 550-28984-1
8.4 Comparability

Comparability addresses the confidence with which one data set can be compared to another.
Use of appropriate sampling methods, COC procedures, and EPA-approved analytical
methods, as well as adherence to strict QA/QC procedures, provide the basis for uniformity in
sample collection and analysis. Analytical data were generated by TestAmerica using standard
reporting units of milligrams per liter and methods for all parameters. In addition, sample
collection and analytical method protocols were implemented in accordance with approved,
documented procedures. Analytical data are determined to be comparable to previous Site
results.

8.5 Completeness

Completeness of the field sampling activities were assessed in terms of the actual number and
type of sample results received from the field and laboratory, as compared with the planned
number and type of sample results. All samples planned were collected which meets a field
completeness of 100%.

Analytical completeness of data is a measure of the number of valid project-specific data
results obtained in comparison to the total number of data results projected to achieve project
DQOs. Valid data are defined as data that meet the project-specific DQOs. No data were
rejected as a result of the data validation. The completeness goals met the 80 percent goal for
field and laboratory data expected for this project.

8.6 Sensitivity

Analytical methods and LOQs were implemented in accordance with the QAPP/SOP and EPA
promulgated methodologies. Method RLs were achieved for the event except when sample
dilutions were required to bring target compounds within the linear range of the instrument
calibration. These include modified RLs for selected detections. Although the laboratory RLs
for samples requiring dilution exceed the QAPP RLs, sensitivity requirements were met.

8.7 Usability Summary

The data generated during the July 2014 sampling event did not require qualification and the
analytical results indicate sample data is representative of the Site conditions. The DQOs for
the Enhanced Bioremediation Field Test is to produce data to support design of anaercbic
methods for the ST012 remedy if selected.
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GClient Sample Results

hent AMEC Environment & Infrastruciurg, ino.
Project/Site: FWAFB 87012 EBR

TestAmedca Job ) 880-285884-1

Clisnt Sample D STHRZWHWGEOTI4
Tiate Collpcted: OT31H412:38

Lab Bample I3 850-28984-1
Matrin: Water

Date Received: 07131114 15:49

Method: 300.0 - Anions, lon Chromatography

Analyie Result Qualifisy RL 0L Unit Preparad Analyred D Fag
| Bromide 12 it g Biiite 010 3
| Sulfate 10 40 gt B4 0101 4
Client Bample O ST WA WGO73114 Lab Sample 1) 580-285884-2
Date Colleated: 0731114 10:43 Matrbe: Water
Date Recelved: OV/3114 1848

Muthod: 300.0 - Anlonsg, lon Chromatography

o Angdyte Result Qualifier R MDL Unit Fropared Analysed D Fag
| Hromide 5 0 g, BI04 D119 20
Suitate 580 40 gl GBI D11 20
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Method Validated: _300.0 Initial Review by:  J. Hartness

Senior Review by: D. Knaub

Date: §/26/2014
Date: 8/28/2014

SDG#:_550-28984-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate results; Not applicable (NA) This is a ok
Acceptable any test method published by DaoD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.1). check sample (e.q.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Limit of At initial set-up See 40 CFR 1368. MDL Run MDL / LOD NA Samples cannot be Level Il
Detection and verification checks must verification check at analyzed without a
Determination subsequently produce a signal at least 3 higher level and set valid MDL.
and Verification | once per 12 times the instrument's noise | MDL higher or
(LOD) Study month period,; level. reconduct MDL study
otherwise (see box D-13).
quarterly LOD
verification
checks shall be
performed (see
box D-13)
Limit of At initial set-up Within calibration range Re-run LOQ NA Samples cannot be Level Il
Quantitation and including low standard; analyzed without a
Establishment subsequently within method precision and valid LOQ
and Verification | once per 12 accuracy.
(LOQ) Study month period;
otherwise
quarterly LOQ
verification
checks shall be
performed (see
box D-14)
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Date: §/26/2014
Date: 8/28/2014

Method Validated: _300.0 Initial Review by:  J. Hartness

Senior Review by: D. Knaub

SDG#:_550-28984-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Retention Time | At method set-up | RT width is * 3 times NA NA Level I
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 24-hour
Calculated for {e.g., column study.
Each Analyte change)
and Surrogate
Container, All field samples | 500 ml poly, Cool to NA Samples analyzed Use professional Collected: 7/31/2014
Preservation, 4°C outside of holding judgment to determine | Temp: 1.2°C
and Holding Nitrate — 48 hours time or received effect of improper
Time Nitrite, sulfate, chloride — unpreserved are container Bromide and Sulfate
28 days qualified as estimated Analyzed: 8/01/2014
and flagged “J” or OK
W
ICAL for All Initial calibration R =0.995 Correct problem then Flagging criteria are Problem must be Level ||
Analytes prior to sample repeat initial calibration. not appropriate. corrected. No samples
(Minimum analysis may be run until [CAL
Three has passed.
Standards and
One Calibration
Blank)
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be Level Il
Calibration initial calibration all analytes within =+ 10% of | verify second source not appropriate. corrected. No samples
Verification expected value (initial standard. Rerun second may be run until
source) source verification. If calibration has been

that fails, correct verified.

problem and repeat

initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA Level Il

Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.

Surrogate
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Method Validated: _300.0 Initial Review by:  J. Hartness

Senior Review by: D. Knaub

Date: §/26/2014
Date: 8/28/2014

SDG#:_550-28984-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags

Midrange After every 10 All analytes within Correct problem then Apply Q-flag to all No samples may be Level Il

Continuing field samples established retention time repeat CCV. If that fails, | results for the specific | analyzed until the

Calibration and at end of the | windows and within = 10% then repeat ICAL. analyte(s) in all problem has been

Verification analysis of true value Reanalyze all samples samples since the corrected.

{CCV) sequence. since last successful last acceptable

calibration verification. calibration
verification, if .
reanalysis is not
possible.

Method Blank One per No analytes detected > 1% Correct problem, then Lab: Apply B-flag Pg 8 Bromide and Sulfate
preparatory RL. See box D-1. see criteria in box D-1;if | to all results for MB 550-40926/2= ND
batch required, reprep then the specific

reanalyze method blank analyte(s) in all
and all samples samples in the
processed with the associated
contaminated blank. preparatory batch.
Validator;,  Apply
“B” flag if result is
less than  5x
method blank.

Laboratory One LCS per Use laboratory in-house Correct problem, then If corrective action Pg 8 Bromide and Sulfate

Control Sample | preparatory LCS acceptance criteria reprep and reanalyze fails apply J-flag to LCS/LCSD 550-40926/5,6

(LCS) batch (not to exceed 20%).See the LCS and all samples | specific analyte(s) in All ok

Containing All Box D-3. in the associated all samples in the

Analytes preparatory batch for associated

Required to be failed analytes, if preparatory batch

Reported, sufficient sample

Including material is available

Surrogates (see full explanation in

Appendix G)
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Method Validated: 300.0

Initial Review by:

J. Hartnhess

Senior Review by: D. Knaub

Date: §/26/2014
Date: 8/28/2014

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

SDG#:_550-28984-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Matrix Spike One MS per For matrix evaluation, use Examine the project- For the specific For matrix evaluation MS/MSD listed is not associated
(MS) preparatory laboratory in-house LCS specific 000s. Contact analyte(s) in the only. If MS results are with this SDG
batch per matrix | acceptance criteria (not to the client as to parent sample, apply | outside the LCS limits,
{see box D- 7) exceed 20%). additional measures to J- flag if acceptance the data shall be
be taken, criteria are not met. evaluated to determine
the source of
If using AFCEE; difference and to
Apply “M” flag determine if there is a
matrix effect or
analytical error.
Matrix Spike One per RPD <15% (between MS Examine the project- For the specific The data shall be See above
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.
if using AFCEE;
Apply “M” flag
Field Duplicate Project specified | RPD <10% Qualify sample For the specific No field duplicates submitted
— 1 dup for every analyte(s) in the with this SDG
10 samples parent & dup
samples, apply J- flag
if acceptance criteria
are not met.
Results NA NA NA Apply J-flag to all No samples reported
Reported results between LOD and LOQ
Between LOD between LOD and
and LOQ LOQ.
Validator flags: If
using AFCEE; Apply
“F” flag
QC Blanks Equipment Blank | NA NA Associated samples Not collected
(Equipment — as needed less than 5x the blank
Blanks and Field Blank — as value (10x for
Field Blanks) needed common lab

contaminants) are
qualified as estimated
and flagged “B".
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Data Evaluation Narrative

AMEC Project: Former Williams AFB

AMEC Project Number: 9101110001.5300.5301
Site: ST012 — Enhanced Bioremediation Field Test
Sampling Event: August 2014

Matrix: Groundwater

SDG: 550-29160-1

1.0 INTRODUCTION

A data quality evaluation (DQE) was performed on the data reported for the Enhanced
Bioremediation field test conducted at Site ST012 in August 2014 at the former Williams Air
Force Base (WAFB), located in Mesa, Arizona. The following sections provide summary
discussions of the required data qualifications for each site and analytical methods for samples
collected at the former WAFB. Data validation was conducted on 100% of the primary samples
and field quality control samples (rinsate blanks and laboratory control sample/laboratory
control sample duplicate [LCS/LCSD] samples). Data validation was performed using
supplemental checklists to review the following quality control elements. A Level Il DQE was
performed on the analyses using the following criteria: laboratory case narrative, sample
documentation, chain-of-custody, holding time protocols, method blank resuits, laboratory
control sample (LCS) results, surrogate recoveries (where applicable}, method sensitivity, and
completeness.

Data was reviewed using precision and accuracy control limits presented in The Department of
Defense (DoD) Quality Systems Manual (QSM) Version 4.2 (DoD, 2010). DQE data
qualifications were applied if necessary in accordance with procedures in Air Force Center for
Environmental Excellence (AFCEE) Quality Assurance Project Plan (QAPP), Version 4.0.01
(AFCEE, 2005), the method, and professional judgment using the following qualifiers:

J = The reported concentration is considered an estimated value due to discrepancies in
meeting certain analyte-specific quality control criteria.

F = The reported concentration is between the reporting limit (RL) and method detection
limit (MDL.) and is considered an estimated value

UJ = The target compound was not detected and the reporting limit is considered imprecise
due to discrepancies in meeting certain analyte-specific quality control criteria.

B = The result may be biased high or a false positive based on blank data.

M= The reported concentration is estimated due to matrix effects.

R = The data are considered unusable due to discrepancies in meeting certain quality
control criteria and may not be used in decision making.

Former Williams AFB, Mesa, Arizona 10of5 August 2014
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Data Evaluation Narrative - SDG: 550-29160-1

2.0 DELIVERABLES

The data packages as submitted to AMEC Environment and Infrastructure, Inc. (AMEC) are
complete as stipulated in the Draft Uniform Federal Policy Quality Assurance Project Plan (UFP-
QAPP) for Site ST012 Enhanced Bioremediation Field Test Plan (AMEC, 2014), and the
applicable guidelines described in the former Williams AFB Performance Based Remediation
Program QAPP and standard operating procedures (SOPs) (collectively referred to as the
QAPP/SOP [AMEC, 2012]) for U.S. States Environmental Protection Agency (EPA) Method
300.0.

3.0 SAMPLE INTEGRITY

Samples within this sample delivery group (SDG), collected from ST012, were submitted to
TestAmerica lLaboratories (TAL) in Phoenix, Arizona. The samples were submitted for bromide
and sulfate by USEPA Method E300.0.

Based on the information provided on the cooler receipt forms, samples arrived at the laboratory
within temperature and preservation requirements. Completed COC documents are included in
the data package.

4.0 SAMPLE IDENTIFICATION

This SDG contains the following water and quality control (QC) samples:

Site: ST012 QC Samples
ST012-W11-WG-080514
ST012-W30-WG-080514

These samples were collected on 8 August 2014.

5.0 SAMPLE QUALIFICATION

Only those components that required qualification of the data are presented in this narrative.
All Level Il components were within the QC limits; therefore, no qualification was required for
the data.

6.0 BROMIDE AND SULFATE (EPA 300.0)

Samples collected from site ST012 were submitted for bromide and sulfate by Method E300.0.
A Level Il validation was performed on this method and all components were within the
QAPP/SOP criteria.

6.1 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of bromide and sulfate by USEPA Method E300.0 with the exception of analytes that
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Data Evaluation Narrative - SDG: 550-29160-1

required dilution. Each of the samples reported in this SDG required dilution for bromide and
sulfate resulting in elevated LOQs.

7.0 OVERALL SITE EVALUATION AND PROFESSIONAL JUDGMENT FLAGGING
CHANGES

Edits to the DQE qualifiers by professional judgment were not required, and the data are usable
as qualified in this data narrative.

8.0 SUMMARY OF DATA QUALITY INDICATORS

This section provides an assessment of the data based on project data quality indicators (DQIs)
described on QAPP Worksheet #37 of the QAPP/SOP (AMEC, 2012). The DQls consist of
precision, accuracy, representativeness, comparability, completeness, and sensitivity.

8.1 Precision

An assessment of precision of analytical data is accomplished via review of field duplicate and
MS/MSD analyses. Field duplicate and MS/MSD analyses are used to assess field variability,
which includes sample collection/handling as well as matrix homogeneity. Precision is
expressed as the relative percent difference (RPD) between results for duplicate pairs.

No field duplicate or project specific samples were submitted for MS/MSD analyses in the SDG;
however, the laboratory analyzed a LCS/LCSD and a MS/MSD on a non-project sample for
batch precision. Duplicate precision for anions was within QC limits, therefore, overall method
and sample matrix precision are acceptable and achieve project objectives.

8.2 Accuracy (Bias)

An assessment of accuracy of analytical data is accomplished via evaluation of the spike
recoveries in the MS/MSD, LCS, post digestion spike samples, and surrogate spike
compounds, in addition to calibration criteria. Accuracy is expressed as percent recovery.
Accuracy data were compliant with the program document QAPP/SOP, as all associated
LCS/LCSD recoveries were within control. Therefore, the data results indicate method and
maltrix accuracy is acceptable to achieve project objectives.

8.3 Representativeness

Representativeness for the analytical data is determined through evaluation of the associated
blank data and evaluation of appropriate sample handling procedures. All samples were
properly stored and preserved in the field and at TestAmerica and blanks were all non-detect.
The analytical results indicate sample data are representative of the Site conditions.
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8.4 Comparability

Comparability addresses the confidence with which one data set can be compared to another.
Use of appropriate sampling methods, COC procedures, and EPA-approved analytical
methods, as well as adherence to strict QA/QC procedures, provide the basis for uniformity in
sample collection and analysis. Analytical data were generated by TestAmerica using standard
reporting units of milligrams per liter and methods for all parameters. In addition, sample
collection and analytical method protocols were implemented in accordance with approved,
documented procedures. Analytical data are determined to be comparable to previous Site
results.

8.5 Completeness

Completeness of the field sampling activities were assessed in terms of the actual number and
type of sample results received from the field and laboratory, as compared with the planned
number and type of sample results. All samples planned were collected which meets a field
completeness of 100%.

Analytical completeness of data is a measure of the number of valid project-specific data
results obtained in comparison to the total number of data results projected to achieve project
DQOs. Valid data are defined as data that meet the project-specific DQOs. No data were
rejected as a result of the data validation. The completeness goals met the 80 percent goal for
field and laboratory data expected for this project.

8.6 Sensitivity

Analytical methods and LOQs were implemented in accordance with the QAPP/SOP and EPA
promulgated methodologies. Method RLs were achieved for the event except when sample
dilutions were required to bring target compounds within the linear range of the instrument
calibration. These include modified RLs for selected detections. Although the laboratory RLs
for samples requiring dilution exceed the QAPP RLs, sensitivity requirements were met.

8.7 Usability Summary

The data generated during the August 2014 sampling event did not require qualification and the
analytical results indicate sample data is representative of the Site conditions. The DQOs for
the Enhanced Bioremediation Field Test is to produce data to support design of anaercbic
methods for the ST012 remedy if selected.
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Client Sample Resulis

Client: AMEC Environrnent & Infrastruciues, Ing:
Project/Site: Willlams AFB §T012 ERB Field Tast

TestAmerica Job 10 B80-29150-%

Chient Sample [ STH12-W30-WG-080514
Date Collected: DRSS 0813

WMethod; 300.0 - Anions, lon Chromatography

Lab Sample i 380-28160-1
Matrix; Water

Analyte Regult Quatifier RL M. Uni Propared Aoalysed Dl Fag
| Bromide 6 i by BG4 55k 53
| Sulfate 320 40 il 08/05/14 20:26 20
Clignt Sample 1D STOIZ-WTHWE-080814 L.ab Sample 1D 580-28180-2
Date Colipcted: BB/05/14 0518 Matrix: Water
Bate Recalvad: QBB A A

Method: 300.0 - Andons, lon Chromatography

¢ Analyte Result Cualiffer . MDL Unit Progarad Analyzed D Fae
Bromide 6.2 Q.50 mgil ORGSR 1
. Sulfate 360 0 mgih DHO5H14 044 20
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Method Validated: _300.0 Initial Review by:  J. Hartness

Senior Review by: D. Knaub

Date: §/26/2014
Date: 8/28/2014

SDG#:_550-29160-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate results; Not applicable (NA) This is a ok
Acceptable any test method published by DaoD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.1). check sample (e.q.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Limit of At initial set-up See 40 CFR 1368. MDL Run MDL /LOD NA Samples cannot be Level Il
Detection and verification checks must verification check at analyzed without a
Determination subsequently produce a signal at least 3 higher level and set valid MDL.
and Verification | once per 12 times the instrument's noise | MDL higher or
(LOD) Study month period,; level. reconduct MDL study
otherwise (see box D-13).
quarterly LOD
verification
checks shall be
performed (see
box D-13)
Limit of At initial set-up Within calibration range Re-run LOQ NA Samples cannot be Level Il
Quantitation and including low standard,; analyzed without a
Establishment subsequently within method precision and valid LOQ
and Verification | once per 12 accuracy.
(LOQ) Study month period;
otherwise
quarterly LOQ
verification
checks shall be
performed (see
box D-14)

DoD Quality Systems Manual — Version 4.2 Final
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Method Validated: _300.0 Initial Review by:  J. Hartness

Senior Review by: D. Knaub

Date: §/26/2014
Date: 8/28/2014

SDG#:_550-29160-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Retention Time | At method set-up | RT width is * 3 times NA NA Level I
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 24-hour
Calculated for {e.g., column study.
Each Analyte change)
and Surrogate
Container, All field samples | 500 ml poly, Cool to NA Samples analyzed Use professional Collected: 8/05/2014
Preservation, 4°C outside of holding judgment to determine | Temp: 0.8°C
and Holding Nitrate — 48 hours time or received effect of improper
Time Nitrite, sulfate, chloride — unpreserved are container Bromide and Sulfate
28 days qualified as estimated Analyzed: 8/05/2014 and
and flagged “J” or 8/06/2014
“UJ” OK
ICAL for All Initial calibration R 20.995 Correct problem then Flagging criteria are Problem must be Level Il
Analytes prior to sample repeat initial calibration. not appropriate. corrected. No samples
(Minimum analysis may be run until ICAL
Three has passed.
Standards and
One Calibration
Blank)
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be Level ||
Calibration initial calibration all analytes within £ 10% of | verify second source not appropriate. corrected. No samples
Verification expected value (initial standard. Rerun second may be run until
source) source verification. If calibration has been

that fails, correct verified.

problem and repeat

initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA Level Il

Window and at the the midpoeint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.

Surrogate

DoD Quality Systems Manual — Version 4.2 Final
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Date: §/26/2014
Date: 8/28/2014

Method Validated: _300.0 Initial Review by:  J. Hartness

Senior Review by: D. Knaub

SDG#:_550-29160-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags

Midrange After every 10 All analytes within Correct problem then Apply Q-flag to all No samples may be Level Il

Continuing field samples established retention time repeat CCV. If that fails, | results for the specific | analyzed until the

Calibration and at end of the | windows and within = 10% then repeat ICAL. analyte(s) in all problem has been

Verification analysis of true value Reanalyze all samples samples since the corrected.

{CCV) sequence. since last successful last acceptable

calibration verification. calibration
verification, if .
reanalysis is not
possible.

Method Blank One per No analytes detected > 1% Correct problem, then Lab: Apply B-flag Pg 8 Bromide and Sulfate
preparatory RL. See box D-1. see criteria in box D-1;if | to all results for MB 550-41231/2= ND
batch required, reprep then the specific MB 550-41356/2= ND

reanalyze method blank analyte(s) in all
and all samples samples in the
processed with the associated
contaminated blank. preparatory batch.
Validator;,  Apply
“B” flag if result is
less than  5x
method blank.

Laboratory One LCS per Use laboratory in-house Correct problem, then If corrective action Pg 8 Bromide and Sulfate

Control Sample | preparatory LCS acceptance criteria reprep and reanalyze fails apply J-flag to LCS/LCSD 550-41231/5,6

(LCS) batch (not to exceed 20%).See the LCS and all samples | specific analyte(s) in All ok

Containing All Box D-3. in the associated all samples in the Pg 8-9 LCS/LCSD 550-

Analytes preparatory batch for associated 41356/5,6

Required to be failed analytes, if preparatory batch All ok

Reported, sufficient sample

Including material is available

Surrogates (see full explanation in

Appendix G)

DoD Quality Systems Manual — Version 4.2 Final
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Method Validated: 300.0

Initial Review by:

J. Hartnhess

Senior Review by: D. Knaub

Date: §/26/2014
Date: 8/28/2014

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

SDG#:_550-29160-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Matrix Spike One MS per For matrix evaluation, use Examine the project- For the specific For matrix evaluation MS/MSD listed is not
(MS) preparatory laboratory in-house LCS specific 000s. Contact analyte(s) in the only. If MS results are associated with this SDG
batch per matrix | acceptance criteria (not to the client as to parent sample, apply | outside the LCS limits,
{see box D- 7) exceed 20%). additional measures to J- flag if acceptance the data shall be
be taken, criteria are not met. evaluated to determine
the source of
If using AFCEE; difference and to
Apply “M” flag determine if there is a
matrix effect or
analytical error.
Matrix Spike One per RPD <15% (between MS Examine the project- For the specific The data shall be See above
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.
if using AFCEE;
Apply “M” flag
Field Duplicate Project specified | RPD <10% Qualify sample For the specific No field duplicates submitted
— 1 dup for every analyte(s) in the with this SDG
10 samples parent & dup
samples, apply J- flag
if acceptance criteria
are not met.
Results NA NA NA Apply J-flag to all No samples reported
Reported results between LOD and LOQ
Between LOD between LOD and
and LOQ LOQ.
Validator flags: If
using AFCEE; Apply
“F” flag
QC Blanks Equipment Blank | NA NA Associated samples Not collected
(Equipment — as needed less than 5x the blank
Blanks and Field Blank — as value (10x for
Field Blanks) needed common lab

contaminants) are
qualified as estimated
and flagged “B".

DoD Quality Systems Manual — Version 4.2 Final
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Data Evaluation Narrative

AMEC Project: Former Williams AFB

AMEC Project Number: 9101110001.5300.5301
Site: ST012 — Enhanced Bioremediation Field Test
Sampling Event: August 2014

Matrix: Groundwater

SDG: 550-29406-1

1.0 INTRODUCTION

A data quality evaluation (DQE) was performed on the data reported for the Enhanced
Bioremediation field test conducted at Site ST012 in August 2014 at the former Williams Air
Force Base (WAFB), located in Mesa, Arizona. The following sections provide summary
discussions of the required data qualifications for each site and analytical methods for samples
collected at the former WAFB. Data validation was conducted on 100% of the primary samples
and field quality control samples (rinsate blanks and laboratory control sample/laboratory
control sample duplicate [LCS/LCSD] samples). Data validation was performed using
supplemental checklists to review the following quality control elements. A Level Il DQE was
performed on the analyses using the following criteria: laboratory case narrative, sample
documentation, chain-of-custody, holding time protocols, method blank resuits, laboratory
control sample (LCS) results, surrogate recoveries (where applicable}, method sensitivity, and
completeness.

Data was reviewed using precision and accuracy control limits presented in The Department of
Defense (DoD) Quality Systems Manual (QSM) Version 4.2 (DoD, 2010). DQE data
qualifications were applied if necessary in accordance with procedures in Air Force Center for
Environmental Excellence (AFCEE) Quality Assurance Project Plan (QAPP), Version 4.0.01
(AFCEE, 2005), the method, and professional judgment using the following qualifiers:

J = The reported concentration is considered an estimated value due to discrepancies in
meeting certain analyte-specific quality control criteria.

F = The reported concentration is between the reporting limit (RL) and method detection
limit (MDL.) and is considered an estimated value

UJ = The target compound was not detected and the reporting limit is considered imprecise
due to discrepancies in meeting certain analyte-specific quality control criteria.

B = The result may be biased high or a false positive based on blank data.

M= The reported concentration is estimated due to matrix effects.

R = The data are considered unusable due to discrepancies in meeting certain quality
control criteria and may not be used in decision making.

Former Williams AFB, Mesa, Arizona 10of5 August 2014
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Data Evaluation Narrative - SDG: 550-29406-1

2.0 DELIVERABLES

The data packages as submitted to AMEC Environment and Infrastructure, Inc. (AMEC) are
complete as stipulated in the Draft Uniform Federal Policy Quality Assurance Project Plan (UFP-
QAPP) for Site ST012 Enhanced Bioremediation Field Test Plan (AMEC, 2014), and the
applicable guidelines described in the former Williams AFB Performance Based Remediation
Program QAPP and standard operating procedures (SOPs) (collectively referred to as the
QAPP/SOP [AMEC, 2012]) for U.S. States Environmental Protection Agency (EPA) Method
300.0.

3.0 SAMPLE INTEGRITY

Samples within this sample delivery group (SDG), collected from ST012, were submitted to
TestAmerica lLaboratories (TAL) in Phoenix, Arizona. The samples were submitted for bromide
and sulfate by USEPA Method E300.0.

Based on the information provided on the cooler receipt forms, samples arrived at the laboratory
within temperature and preservation requirements. Completed COC documents are included in
the data package.

4.0 SAMPLE IDENTIFICATION

This SDG contains the following water and quality control (QC) samples:

Site: ST012 QC Samples
ST012-W11-WG-080714
ST012-W30-WG-080714

These samples were collected on 7 August 2014.

5.0 SAMPLE QUALIFICATION

Only those components that required qualification of the data are presented in this narrative.
All Level Il components were within the QC limits; therefore, no qualification was required for
the data.

6.0 BROMIDE AND SULFATE (EPA 300.0)

Samples collected from site ST012 were submitted for bromide and sulfate by Method E300.0.
A Level Il validation was performed on this method and all components were within the
QAPP/SOP criteria.

6.1 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of bromide and sulfate by USEPA Method E300.0 with the exception of analytes that

Former Williams AFB, Mesa, Arizona 20f5 August 2014
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required dilution. Each of the samples reported in this SDG required dilution for sulfate and one
sample required dilution for bromide resulting in elevated LOQs.

7.0 OVERALL SITE EVALUATION AND PROFESSIONAL JUDGMENT FLAGGING
CHANGES

Edits to the DQE qualifiers by professional judgment were not required, and the data are usable
as qualified in this data narrative.

8.0 SUMMARY OF DATA QUALITY INDICATORS

This section provides an assessment of the data based on project data quality indicators (DQIs)
described on QAPP Worksheet #37 of the QAPP/SOP (AMEC, 2012). The DQls consist of
precision, accuracy, representativeness, comparability, completeness, and sensitivity.

8.1 Precision

An assessment of precision of analytical data is accomplished via review of field duplicate and
MS/MSD analyses. Field duplicate and MS/MSD analyses are used to assess field variability,
which includes sample collection/handling as well as matrix homogeneity. Precision is
expressed as the relative percent difference (RPD) between results for duplicate pairs.

No field duplicate or project specific samples were submitted for MS/MSD analyses in the SDG;
however, the laboratory analyzed a LCS/LCSD and a MS/MSD on a non-project sample for
batch precision. Duplicate precision for anions was within QC limits; therefore, overall method
and sample matrix precision are acceptable and achieve project objectives.

8.2 Accuracy (Bias)

An assessment of accuracy of analytical data is accomplished via evaluation of the spike
recoveries in the MS/MSD, LCS, post digestion spike samples, and surrogate spike
compounds, in addition to calibration criteria. Accuracy is expressed as percent recovery.
Accuracy data were compliant with the program document QAPP/SOP, as all associated
LCS/LCSD recoveries were within control. Therefore, the data results indicate method and
maltrix accuracy is acceptable to achieve project objectives.

8.3 Representativeness

Representativeness for the analytical data is determined through evaluation of the associated
blank data and evaluation of appropriate sample handling procedures. All samples were
properly stored and preserved in the field and at TestAmerica and blanks were all non-detect.
The analytical results indicate sample data are representative of the Site conditions.

Former Williams AFB, Mesa, Arizona 3of5 August 2014
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8.4 Comparability

Comparability addresses the confidence with which one data set can be compared to another.
Use of appropriate sampling methods, COC procedures, and EPA-approved analytical
methods, as well as adherence to strict QA/QC procedures, provide the basis for uniformity in
sample collection and analysis. Analytical data were generated by TestAmerica using standard
reporting units of milligrams per liter and methods for the parameters. In addition, sample
collection and analytical method protocols were implemented in accordance with approved,
documented procedures. Analytical data are determined to be comparable to previous Site
results.

8.5 Completeness

Completeness of the field sampling activities were assessed in terms of the actual number and
type of sample results received from the field and laboratory, as compared with the planned
number and type of sample results. All samples planned were collected which meets a field
completeness of 100%.

Analytical completeness of data is a measure of the number of valid project-specific data
results obtained in comparison to the total number of data results projected to achieve project
DQOs. Valid data are defined as data that meet the project-specific DQOs. No data were
rejected as a result of the data validation. The completeness goals met the 80 percent goal for
field and laboratory data expected for this project.

8.6 Sensitivity

Analytical methods and LOQs were implemented in accordance with the QAPP/SOP and EPA
promulgated methodologies. Method RLs were achieved for the event except when sample
dilutions were required to bring target compounds within the linear range of the instrument
calibration. These include modified RLs for selected detections. Although the laboratory RLs
for samples requiring dilution exceed the QAPP RLs, sensitivity requirements were met.

8.7 Usability Summary

The data generated during the August 2014 sampling event did not require qualification and the
analytical results indicate sample data is representative of the Site conditions. The DQOs for
the Enhanced Bioremediation Field Test is to produce data to support design of anaercbic
methods for the ST012 remedy if selected.

Former Williams AFB, Mesa, Arizona 40f 5 August 2014
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Flagged Data Reports
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Client Sample Resulis

Client AMED Emvironiment & Infrastructre, Inc.
Project/Site: Former Willlarms AFB STO12 ERB

Testhmerica Job Iy 850-20406-1

Client Sample 1B 8T 2-WAG-WG-0B0T14
Date Collpeted: 08/07H 08237
Date Received: DBIOFIH

Method: 300.8 - Anions, lon Chromatography

Lab Sample 1D 350-28408-1

Matrbo Water

Anslyte Result Qualifier RL WML Unit Propared Analyzed Dif Fas
Bromide 18 10 et 380814 #1114 ki
| sutfate 240 40 gl 080814 21:14 30
Clisnt Sample (D STOIWH-WGO80714 Lab Sample Hr 550.28406-2
Date Coltested: DBMATM4 1038 Mlatrin Watwr
Date Becelved: 00/07/14 13:20

Mathod: 300.0 - Anlons, lon Chromatography

| Amalyte Result Qualifier &L DL Unit Prepared Analyzed DR Fag
| Bromide 4.8 .50 mgil. OB/1214 1940 1
! muiate 230 40 mgtl. OBI0RIE 3128 0
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Method Validated: _300.0 Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 8/28/2014
Date: 9/02/2014

SDG#:_550-29406-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QG Check Frequency Cri?eria Action Crﬁgriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; Not applicable (NA) This is a ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.g.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Limit of At initial set-up See 40 CFR 1368. MDL Run MDL / LOD NA Samples cannot be Level i
Detection and verification checks must verification check at analyzed without a
Determination subsequently produce a signal at least 3 higher level and set valid MDL.
and Verification | once per 12 times the instrument's noise | MDL higher or
(LOD) Study month period,; level. reconduct MDL study
otherwise (see box D-13).
quarterly LOD
verification
checks shall be
performed (see
box D-13)
Limit of At initial set-up Within calibration range Re-run LOQ NA Samples cannot be Level ll
Quantitation and including low standard; analyzed without a
Establishment subsequently within method precision and valid LOQ
and Verification | once per 12 accuracy.
(LOQ) Study month period;
otherwise
quarterly LOQ
verification
checks shall be
performed (see
box D-14)

DoD Quality Systerms Manual — Version 4.2 Final
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Date: 8/28/2014
Date: 9/02/2014

Method Validated: _300.0 SDG#:_550-29406-1

Matrix: Groundwater

Initial Review by:  D. Knaub
Senior Review by: J. Hartness

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Retention Time | At method set-up | RT width is + 3 times NA NA Level ll
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 24-hour
Calculated for {e.g., column study.
Each Analyte change)
and Surrogate
Container, All field samples | 500 ml poly, Cool to NA Samples analyzed Use professional Collected: 8/07/14
Preservation, 4°C outside of holding judgment to determine | Temp: 3.3°C
and Holding Nitrate — 48 hours time or received effect of improper
Time Nitrite, sulfate, chloride — unpreserved are container Bromide and Sulfate
28 days qualified as estimated Analyzed: 8/08/14 and
and flagged “J” or 8/12114
“uJ” OK
ICAL for All Initial calibration R 20.995 Correct problem then Flagging criteria are Problem must be Level I
Analytes prior to sample repeat initial calibration. not appropriate. corrected. No samples
(Minimum analysis may be run until ICAL
Three has passed.
Standards and
One Calibration
Blank)
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be Level |l
Calibration initial calibration all analytes within + 10% of | verify second source not appropriate. corrected. No samples
Verification expected value (initial standard. Rerun second may be run until
source) source verification. If calibration has been

that fails, correct verified.

problem and repeat

initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA Level Il
Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.
Surrogate

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: _300.0 Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 8/28/2014
Date: 9/02/2014

SDG#:_550-29406-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags

Midrange After every 10 All analytes within Correct problem then Apply Q-flag to all No samples may be Level Il

Continuing field samples established retention time repeat CCV. If that fails, | results for the specific | analyzed until the

Calibration and at end of the | windows and within + 10% | then repeat ICAL. analyte(s) in all problem has been

Verification analysis of true value Reanalyze all samples samples since the corrected.

(CCV) seguence. since last successful last acceptable

calibration verification. calibration
verification, if .
reanalysis is not
possible.

Method Blank One per No analytes detected > 1% Correct problem, then Lab: Apply B-flag p. 8 Bromide and Sulfate
preparatory RL. See box D-1. see criteria in box D-1; if | to all results for MB 550-41742/2= ND
batch required, reprep then the specific MB 550-41898/2= ND

reanalyze method blank analyte{s) in all
and all samples samples in the
processed with the associated
contaminated blank. preparatory batch.
Validator;  Apply
“B” flag if result is
less  than  5x
method blank.

Laboratory One LCS per Use laboratory in-house Correct problem, then if corrective action p. 8 Bromide and Sulfate

Control Sample | preparatory LCS acceptance criteria reprep and reanalyze fails apply J-flag to LCS/LCSD 550-41742/5,6

(LCS) batch (not to exceed 20%).See the LCS and all samples | specific analyte(s) in All ok

Containing All Box D-3. in the associated all samples in the p. 8-9 LCS/LCSD 550-

Analytes preparatory batch for associated 41898/5,6

Required to be failed analytes, if preparatory batch All ok

Reported, sufficient sample

Including material is available

Surrogates (see full explanation in

Appendix G)
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Method Validated: 300.0

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 8/28/2014
Date: 9/02/2014

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

SDG#:_550-29406-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Matrix Spike One MS per For matrix evaluation, use Examine the project- For the specific For matrix evaluation MS/MSD listed is not
(MS) preparatory laboratory in-house LCS specific 000s. Contact analyte(s) in the only. If MS results are associated with this SDG
batch per matrix | acceptance criteria (not to the client as to parent sample, apply | outside the LCS limits,
(see box D- 7) exceed 20%). additional measures to J- flag if acceptance the data shall be
be taken, criteria are not met. evaluated to determine
the source of
If using AFCEE; difference and to
Apply “M” flag determine if there is a
matrix effect or
analytical error.
Matrix Spike One per RPD <15% (between MS Examine the project- For the specific The data shall be See above
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.
if using AFCEE;
Apply “M” flag
Field Duplicate Project specified | RPD =10% Qualify sample For the specific No field duplicates submitted
— 1 dup for every analyte(s) in the with this SDG
10 samples parent & dup
samples, apply J- flag
if acceptance criteria
are not met.
Results NA NA NA Apply J-flag to all No samples reported
Reported results between LOD and LOQ
Between LOD between LOD and
and LOQ LoQ.
Validator flags: If
using AFCEE; Apply
“F” flag
QC Blanks Equipment Blank | NA NA Associated samples Not collected
(Equipment — as needed less than 5x the blank
Blanks and Field Blank — as value (10x for
Field Blanks) needed common lab

contaminants) are
qualified as estimated
and flagged “B”.
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Data Evaluation Narrative

AMEC Project: Former Williams AFB

AMEC Project Number: 9101110001.5300.5301
Site: ST012 — Enhanced Bioremediation Field Test
Sampling Event: August 2014

Matrix: Groundwater

SDG: 550-29660-1

1.0 INTRODUCTION

A data quality evaluation (DQE) was performed on the data reported for the Enhanced
Bioremediation field test conducted at Site ST012 in August 2014 at the former Williams Air
Force Base (WAFB), located in Mesa, Arizona. The following sections provide summary
discussions of the required data qualifications for each site and analytical methods for samples
collected at the former WAFB. Data validation was conducted on 100% of the primary samples
and field quality control samples (rinsate blanks and laboratory control sample/laboratory
control sample duplicate [LCS/LCSD] samples). Data validation was performed using
supplemental checklists to review the following quality control elements. A Level Il DQE was
performed on the analyses using the following criteria: laboratory case narrative, sample
documentation, chain-of-custody, holding time protocols, method blank resuits, laboratory
control sample (LCS) results, surrogate recoveries (where applicable}, method sensitivity, and
completeness.

Data was reviewed using precision and accuracy control limits presented in The Department of
Defense (DoD) Quality Systems Manual (QSM) Version 4.2 (DoD, 2010). DQE data
qualifications were applied if necessary in accordance with procedures in Air Force Center for
Environmental Excellence (AFCEE) Quality Assurance Project Plan (QAPP), Version 4.0.01
(AFCEE, 2005), the method, and professional judgment using the following qualifiers:

J = The reported concentration is considered an estimated value due to discrepancies in
meeting certain analyte-specific quality control criteria.

F = The reported concentration is between the reporting limit (RL) and method detection
limit (MDL.) and is considered an estimated value

UJ = The target compound was not detected and the reporting limit is considered imprecise
due to discrepancies in meeting certain analyte-specific quality control criteria.

B = The result may be biased high or a false positive based on blank data.

M= The reported concentration is estimated due to matrix effects.

R = The data are considered unusable due to discrepancies in meeting certain quality
control criteria and may not be used in decision making.

Former Williams AFB, Mesa, Arizona 10of5 August 2014
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Data Evaluation Narrative - SDG: 550-29660-1

2.0 DELIVERABLES

The data packages as submitted to AMEC Environment and Infrastructure, Inc. (AMEC) are
complete as stipulated in the Draft Uniform Federal Policy Quality Assurance Project Plan (UFP-
QAPP) for Site ST012 Enhanced Bioremediation Field Test Plan (AMEC, 2014), and the
applicable guidelines described in the former Williams AFB Performance Based Remediation
Program QAPP and standard operating procedures (SOPs) (collectively referred to as the
QAPP/SOP [AMEC, 2012]) for U.S. States Environmental Protection Agency (EPA) Method
300.0.

3.0 SAMPLE INTEGRITY

Samples within this sample delivery group (SDG), collected from ST012, were submitted to
TestAmerica lLaboratories (TAL) in Phoenix, Arizona. The samples were submitted for bromide
and sulfate by USEPA Method E300.0.

Based on the information provided on the cooler receipt forms, samples arrived at the laboratory
within temperature and preservation requirements. Completed COC documents are included in
the data package.

4.0 SAMPLE IDENTIFICATION

This SDG contains the following water and quality control (QC) samples:

Site: ST012 QC Samples
ST012-W11-WG-081214
ST012-W30-WG-081214

These samples were collected on 12 August 2014.

5.0 SAMPLE QUALIFICATION

Only those components that required qualification of the data are presented in this narrative.
All Level Il components were within the QC limits; therefore, no qualification was required for
the data.

6.0 BROMIDE AND SULFATE (EPA 300.0)

Samples collected from site ST012 were submitted for bromide and sulfate by Method E300.0.
A Level Il validation was performed on this method and all components were within the
QAPP/SOP criteria.

6.1 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of bromide and sulfate by USEPA Method E300.0 with the exception of analytes that

Former Williams AFB, Mesa, Arizona 20f5 August 2014
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Data Evaluation Narrative - SDG: 550-29660-1

required dilution. Both of the samples reported in this SDG required dilution for sulfate resulting
in elevated LOQs.

7.0 OVERALL SITE EVALUATION AND PROFESSIONAL JUDGMENT FLAGGING
CHANGES

Edits to the DQE qualifiers by professional judgment were not required, and the data are usable
as qualified in this data narrative.

8.0 SUMMARY OF DATA QUALITY INDICATORS

This section provides an assessment of the data based on project data quality indicators (DQIs)
described on QAPP Worksheet #37 of the QAPP/SOP (AMEC, 2012). The DQls consist of
precision, accuracy, representativeness, comparability, completeness, and sensitivity.

8.1 Precision

An assessment of precision of analytical data is accomplished via review of field duplicate and
MS/MSD analyses. Field duplicate and MS/MSD analyses are used to assess field variability,
which includes sample collection/handling as well as matrix homogeneity. Precision is
expressed as the relative percent difference (RPD) between results for duplicate pairs.

No field duplicate or project specific samples were submitted for MS/MSD analyses in the SDG;
however, the laboratory analyzed a LCS/LCSD and a MS/MSD on a non-project sample for
batch precision. Duplicate precision for anions was within QC limits; therefore, overall method
and sample matrix precision are acceptable and achieve project objectives.

8.2 Accuracy (Bias)

An assessment of accuracy of analytical data is accomplished via evaluation of the spike
recoveries in the MS/MSD, LCS, post digestion spike samples, and surrogate spike
compounds, in addition to calibration criteria. Accuracy is expressed as percent recovery.
Accuracy data were compliant with the program document QAPP/SOP, as all associated
LCS/LCSD recoveries were within control. Therefore, the data results indicate method and
maltrix accuracy is acceptable to achieve project objectives.

8.3 Representativeness

Representativeness for the analytical data is determined through evaluation of the associated
blank data and evaluation of appropriate sample handling procedures. All samples were
properly stored and preserved in the field and at TestAmerica and blanks were all non-detect.
The analytical results indicate sample data are representative of the Site conditions.

Former Williams AFB, Mesa, Arizona 3of5 August 2014
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8.4 Comparability

Comparability addresses the confidence with which one data set can be compared to another.
Use of appropriate sampling methods, COC procedures, and EPA-approved analytical
methods, as well as adherence to strict QA/QC procedures, provide the basis for uniformity in
sample collection and analysis. Analytical data were generated by TestAmerica using standard
reporting units of milligrams per liter and methods for the parameters. In addition, sample
collection and analytical method protocols were implemented in accordance with approved,
documented procedures. Analytical data are determined to be comparable to previous Site
results.

8.5 Completeness

Completeness of the field sampling activities were assessed in terms of the actual number and
type of sample results received from the field and laboratory, as compared with the planned
number and type of sample results. All samples planned were collected which meets a field
completeness of 100%.

Analytical completeness of data is a measure of the number of valid project-specific data
results obtained in comparison to the total number of data results projected to achieve project
DQOs. Valid data are defined as data that meet the project-specific DQOs. No data were
rejected as a result of the data validation. The completeness goals met the 80 percent goal for
field and laboratory data expected for this project.

8.6 Sensitivity

Analytical methods and LOQs were implemented in accordance with the QAPP/SOP and EPA
promulgated methodologies. Method RLs were achieved for the event except when sample
dilutions were required to bring target compounds within the linear range of the instrument
calibration. These include modified RLs for selected detections. Although the laboratory RLs
for samples requiring dilution exceed the QAPP RLs, sensitivity requirements were met.

8.7 Usability Summary

The data generated during the August 2014 sampling event did not require qualification and the
analytical results indicate sample data is representative of the Site conditions. The DQOs for
the Enhanced Bioremediation Field Test is to produce data to support design of anaercbic
methods for the ST012 remedy if selected.
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Flagged Data Reports
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Client Sample Results

Client. AMEC Envirenment 8 Infrastruciure, Ing,
Project/Site: FWAFB-ST012

Testdmerica Joby 1D 580286801

CHent Sample {2 STOWE0-WG-081214
Diate Collected: B8M 24 09:02

Lab Sample I 580-29860-1
Matrbe: Water

Date Recgdverd; 0811204 1404

Method: 300.6 - Anlons, lon Chromatography

| Anaiyte Result Cualifior Ri. MDL Uit Prepared Analyzod Dif Fac
| Bromide 11 .50 gl BFZIA T8 1
Sulfate 140 40 i DWW 205 20
Client Sample I STH2WT-WG-081214 Lab Sample 1D 580-29880-
Diate Collected: 08N 24 1024 Matriz: Watey
Brate Recodved: 0BM2H4 14:04
Mothod: 300.0 - Anlong, lon Chromatography
Analyte Result Qualifier RE, BOL it Propared Analyzed Tt Fag
Bromite 16 0.50 mgil. BERIG 2053 i
| Bulfate 116 40 gL, QB4 212 20
Testhrnerics Phoanix
FPage ¥ of 14 BTN
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Method Validated: _300.0 Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 8/28/2014
Date: 9/02/2014

SDG#:_550-29660-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QG Check Frequency Cri?eria Action Crﬁgriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; Not applicable (NA) This is a ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.g.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Limit of At initial set-up See 40 CFR 1368. MDL Run MDL / LOD NA Samples cannot be Level i
Detection and verification checks must verification check at analyzed without a
Determination subsequently produce a signal at least 3 higher level and set valid MDL.
and Verification | once per 12 times the instrument's noise | MDL higher or
(LOD) Study month period,; level. reconduct MDL study
otherwise (see box D-13).
quarterly LOD
verification
checks shall be
performed (see
box D-13)
Limit of At initial set-up Within calibration range Re-run LOQ NA Samples cannot be Level ll
Quantitation and including low standard; analyzed without a
Establishment subsequently within method precision and valid LOQ
and Verification | once per 12 accuracy.
(LOQ) Study month period;
otherwise
quarterly LOQ
verification
checks shall be
performed (see
box D-14)

DoD Quality Systerms Manual — Version 4.2 Final
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Date: 8/28/2014
Date: 9/02/2014

SDG#:_550-29660-1
Matrix: Groundwater

Method Validated: _300.0 Initial Review by:  D. Knaub

Senior Review by: J. Hartness

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Retention Time | At method set-up | RT width is + 3 times NA NA Level ll
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 24-hour
Calculated for {e.g., column study.
Each Analyte change)
and Surrogate
Container, All field samples | 500 ml poly, Cool to NA Samples analyzed Use professional Collected: 8/12/14
Preservation, 6°C outside of holding judgment to determine | Temp: 4.1°C
and Holding Nitrate — 48 hours time or received effect of improper
Time Nitrite, sulfate, chloride — unpreserved are container Bromide and Sulfate
28 days qualified as estimated Analyzed: 8/12/14
and flagged “J” or OK
Wy
ICAL for All Initial calibration R =0.995 Correct problem then Flagging criteria are Problem must be Level ||
Analytes prior to sample repeat initial calibration. not appropriate. corrected. No samples
(Minimum analysis may be run until ICAL
Three has passed.
Standards and
One Calibration
Blank)
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be Level i
Calibration initial calibration all analytes within + 10% of | verify second source not appropriate. corrected. No samples
Verification expected value (initial standard. Rerun second may be run until
source) source verification. If calibration has been

that fails, correct verified.

problem and repeat

initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA Level i
Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.
Surrogate
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Method Validated: _300.0 Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 8/28/2014
Date: 9/02/2014

SDG#:_550-29660-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags

Midrange After every 10 All analytes within Correct problem then Apply Q-flag to all No samples may be Level Il

Continuing field samples established retention time repeat CCV. If that fails, | results for the specific | analyzed until the

Calibration and at end of the | windows and within + 10% | then repeat ICAL. analyte(s) in all problem has been

Verification analysis of true value Reanalyze all samples samples since the corrected.

(CCV) seguence. since last successful last acceptable

calibration verification. calibration
verification, if .
reanalysis is not
possible.

Method Blank One per No analytes detected > 1% Correct problem, then Lab: Apply B-flag p. 8 Bromide and Sulfate
preparatory RL. See box D-1. see criteria in box D-1; if | to all results for MB 550-41898/2= ND
batch required, reprep then the specific

reanalyze method blank analyte{s) in all
and all samples samples in the
processed with the associated
contaminated blank. preparatory batch.
Validator;  Apply
“B” flag if result is
less  than  5x
method blank.

Laboratory One LCS per Use laboratory in-house Correct problem, then if corrective action p. 8 Bromide and Sulfate

Control Sample | preparatory LCS acceptance criteria reprep and reanalyze fails apply J-flag to LCS/LCSD 550-41898/5,6

(LCS) batch (not to exceed 20%).See the LCS and all samples | specific analyte(s) in All ok

Containing All Box D-3. in the associated all samples in the

Analytes preparatory batch for associated

Required to be failed analytes, if preparatory batch

Reported, sufficient sample

Including material is available

Surrogates (see full explanation in

Appendix G)
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Method Validated: 300.0

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 8/28/2014
Date: 9/02/2014

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

SDG#:_550-29660-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Matrix Spike One MS per For matrix evaluation, use Examine the project- For the specific For matrix evaluation MS/MSD listed is not
(MS) preparatory laboratory in-house LCS specific 000s. Contact analyte(s) in the only. If MS results are associated with this SDG
batch per matrix | acceptance criteria (not to the client as to parent sample, apply | outside the LCS limits,
(see box D- 7) exceed 20%). additional measures to J- flag if acceptance the data shall be
be taken, criteria are not met. evaluated to determine
the source of
If using AFCEE; difference and to
Apply “M” flag determine if there is a
matrix effect or
analytical error.
Matrix Spike One per RPD <15% (between MS Examine the project- For the specific The data shall be See above
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.
if using AFCEE;
Apply “M” flag
Field Duplicate Project specified | RPD =10% Qualify sample For the specific No field duplicates submitted
— 1 dup for every analyte(s) in the with this SDG
10 samples parent & dup
samples, apply J- flag
if acceptance criteria
are not met.
Results NA NA NA Apply J-flag to all No samples reported
Reported results between LOD and LOQ
Between LOD between LOD and
and LOQ LoQ.
Validator flags: If
using AFCEE; Apply
“F” flag
QC Blanks Equipment Blank | NA NA Associated samples Not collected
(Equipment — as needed less than 5x the blank
Blanks and Field Blank — as value (10x for
Field Blanks) needed common lab

contaminants) are
qualified as estimated
and flagged “B”.
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Data Evaluation Narrative

AMEC Project: Former Williams AFB

AMEC Project Number: 9101110001.5300.5301
Site: ST012 — Enhanced Bioremediation Field Test
Sampling Event: August 2014

Matrix: Groundwater

SDG: 550-29931-1

1.0 INTRODUCTION

A data quality evaluation (DQE) was performed on the data reported for the Enhanced
Bioremediation field test conducted at Site ST012 in August 2014 at the former Williams Air
Force Base (WAFB), located in Mesa, Arizona. The following sections provide summary
discussions of the required data qualifications for each site and analytical methods for samples
collected at the former WAFB. Data validation was conducted on 100% of the primary samples
and field quality control samples (rinsate blanks and laboratory control sample/laboratory
control sample duplicate [LCS/LCSD] samples). Data validation was performed using
supplemental checklists to review the following quality control elements. A Level Il DQE was
performed on the analyses using the following criteria: laboratory case narrative, sample
documentation, chain-of-custody, holding time protocols, method blank resuits, laboratory
control sample (LCS) results, surrogate recoveries (where applicable}, method sensitivity, and
completeness.

Data was reviewed using precision and accuracy control limits presented in The Department of
Defense (DoD) Quality Systems Manual (QSM) Version 4.2 (DoD, 2010). DQE data
qualifications were applied if necessary in accordance with procedures in Air Force Center for
Environmental Excellence (AFCEE) Quality Assurance Project Plan (QAPP), Version 4.0.01
(AFCEE, 2005), the method, and professional judgment using the following qualifiers:

J = The reported concentration is considered an estimated value due to discrepancies in
meeting certain analyte-specific quality control criteria.

F = The reported concentration is between the reporting limit (RL) and method detection
limit (MDL.) and is considered an estimated value

UJ = The target compound was not detected and the reporting limit is considered imprecise
due to discrepancies in meeting certain analyte-specific quality control criteria.

B = The result may be biased high or a false positive based on blank data.

M= The reported concentration is estimated due to matrix effects.

R = The data are considered unusable due to discrepancies in meeting certain quality
control criteria and may not be used in decision making.

Former Williams AFB, Mesa, Arizona 10of5 August 2014
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2.0 DELIVERABLES

The data packages as submitted to AMEC Environment and Infrastructure, Inc. (AMEC) are
complete as stipulated in the Draft Uniform Federal Policy Quality Assurance Project Plan (UFP-
QAPP) for Site ST012 Enhanced Bioremediation Field Test Plan (AMEC, 2014), and the
applicable guidelines described in the former Williams AFB Performance Based Remediation
Program QAPP and standard operating procedures (SOPs) (collectively referred to as the
QAPP/SOP [AMEC, 2012]) for U.S. States Environmental Protection Agency (EPA) Method
300.0.

3.0 SAMPLE INTEGRITY

Samples within this sample delivery group (SDG), collected from ST012, were submitted to
TestAmerica lLaboratories (TAL) in Phoenix, Arizona. The samples were submitted for bromide
and sulfate by USEPA Method E300.0.

Based on the information provided on the cooler receipt forms, samples arrived at the laboratory
within temperature and preservation requirements. Completed COC documents are included in
the data package.

4.0 SAMPLE IDENTIFICATION

This SDG contains the following water and quality control (QC) samples:

Site: ST012 QC Samples
ST012-W11-WG-081514
ST012-W30-WG-081514

These samples were collected on 15 August 2014.

5.0 SAMPLE QUALIFICATION

Only those components that required qualification of the data are presented in this narrative.
All Level Il components were within the QC limits; therefore, no qualification was required for
the data.

6.0 BROMIDE AND SULFATE (EPA 300.0)

Samples collected from site ST012 were submitted for bromide and sulfate by Method E300.0.
A Level Il validation was performed on this method and all components were within the
QAPP/SOP criteria.

6.1 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of bromide and sulfate by USEPA Method E300.0 with the exception of analytes that

Former Williams AFB, Mesa, Arizona 20f5 August 2014
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required dilution. One of the samples reported in this SDG required dilution for sulfate resulting in
elevated LOQs.

7.0 OVERALL SITE EVALUATION AND PROFESSIONAL JUDGMENT FLAGGING
CHANGES

Edits to the DQE qualifiers by professional judgment were not required, and the data are usable
as qualified in this data narrative.

8.0 SUMMARY OF DATA QUALITY INDICATORS

This section provides an assessment of the data based on project data quality indicators (DQIs)
described on QAPP Worksheet #37 of the QAPP/SOP (AMEC, 2012). The DQls consist of
precision, accuracy, representativeness, comparability, completeness, and sensitivity.

8.1 Precision

An assessment of precision of analytical data is accomplished via review of field duplicate and
MS/MSD analyses. Field duplicate and MS/MSD analyses are used to assess field variability,
which includes sample collection/handling as well as matrix homogeneity. Precision is
expressed as the relative percent difference (RPD) between results for duplicate pairs.

No field duplicate or project specific samples were submitted for MS/MSD analyses in the SDG;
however, the laboratory analyzed a LCS/LCSD and a MS/MSD on a non-project sample for
batch precision. Duplicate precision for anions was within QC limits; therefore, overall method
and sample matrix precision are acceptable and achieve project objectives.

8.2 Accuracy (Bias)

An assessment of accuracy of analytical data is accomplished via evaluation of the spike
recoveries in the MS/MSD, LCS, post digestion spike samples, and surrogate spike
compounds, in addition to calibration criteria. Accuracy is expressed as percent recovery.
Accuracy data were compliant with the program document QAPP/SOP, as all associated
LCS/LCSD recoveries were within control. Therefore, the data results indicate method and
maltrix accuracy is acceptable to achieve project objectives.

8.3 Representativeness

Representativeness for the analytical data is determined through evaluation of the associated
blank data and evaluation of appropriate sample handling procedures. All samples were
properly stored and preserved in the field and at TestAmerica and blanks were all non-detect.
The analytical results indicate sample data are representative of the Site conditions.
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8.4 Comparability

Comparability addresses the confidence with which one data set can be compared to another.
Use of appropriate sampling methods, COC procedures, and EPA-approved analytical
methods, as well as adherence to strict QA/QC procedures, provide the basis for uniformity in
sample collection and analysis. Analytical data were generated by TestAmerica using standard
reporting units of milligrams per liter and methods for the parameters. In addition, sample
collection and analytical method protocols were implemented in accordance with approved,
documented procedures. Analytical data are determined to be comparable to previous Site
results.

8.5 Completeness

Completeness of the field sampling activities were assessed in terms of the actual number and
type of sample results received from the field and laboratory, as compared with the planned
number and type of sample results. All samples planned were collected which meets a field
completeness of 100%.

Analytical completeness of data is a measure of the number of valid project-specific data
results obtained in comparison to the total number of data results projected to achieve project
DQOs. Valid data are defined as data that meet the project-specific DQOs. No data were
rejected as a result of the data validation. The completeness goals met the 80 percent goal for
field and laboratory data expected for this project.

8.6 Sensitivity

Analytical methods and LOQs were implemented in accordance with the QAPP/SOP and EPA
promulgated methodologies. Method RLs were achieved for the event except when sample
dilutions were required to bring target compounds within the linear range of the instrument
calibration. These include modified RLs for selected detections. Although the laboratory RLs
for samples requiring dilution exceed the QAPP RLs, sensitivity requirements were met.

8.7 Usability Summary

The data generated during the August 2014 sampling event did not require qualification and the
analytical results indicate sample data is representative of the Site conditions. The DQOs for
the Enhanced Bioremediation Field Test is to produce data to support design of anaercbic
methods for the ST012 remedy if selected.
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Flagged Data Reports
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Client Sample Resulis
Chient AMEC Environment 8 infrastiucture, Ing, Testumerca Job 1 550-28831-1

ot oo 2' y ;( l
Project/Site: BTOT2 - FWAFR f&; o %

CHent Sample 1D 8TO12W30WGEG081514 Ty %ﬂ
Date Sollected: BBAEN4 0943
Date Recpived: 08/18/14 13:08

1 Lab Sampls 1D; 550-29931-4
Batrin: Water

Mothod: 300.0 - Anjons, Jon Chromatography

Analyte Result Qualifier R DL Unit 0 Prapared Analyzad (it Fae
| Broinide 87 2,50 gl - o894 1735 1
i Sutiate 4B 40 mg/t. G895 1753 ol
Client Sample 1D: STO12-W11WG.081514 - Lab Sample 1D: 550.29931-2
Date Collected: (8ME/14 121 Miatrbn Water

Date Receivad: 08115014 1385

Method: 300.¢ -~ Anjons, lon Chromatography

Analyte Rasult Qualifier RL BDL Uit ] Praparad Anslyzod Dt Fac
| Bromite 24 G40 gl Q8B4 18112 1
| Buifste 73 20 gl 08/18/14 18112 1

TastAmerica Phognix

Py

Page 7 of 14 BI7I2014
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Method Validated: _300.0 Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 8/28/2014
Date: 9/02/2014

SDG#:_550-29931-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QG Check Frequency Cri?eria Action Crﬁgriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; Not applicable (NA) This is a ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.g.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Limit of At initial set-up See 40 CFR 1368. MDL Run MDL / LOD NA Samples cannot be Level i
Detection and verification checks must verification check at analyzed without a
Determination subsequently produce a signal at least 3 higher level and set valid MDL.
and Verification | once per 12 times the instrument's noise | MDL higher or
(LOD) Study month period,; level. reconduct MDL study
otherwise (see box D-13).
quarterly LOD
verification
checks shall be
performed (see
box D-13)
Limit of At initial set-up Within calibration range Re-run LOQ NA Samples cannot be Level ll
Quantitation and including low standard; analyzed without a
Establishment subsequently within method precision and valid LOQ
and Verification | once per 12 accuracy.
(LOQ) Study month period;
otherwise
quarterly LOQ
verification
checks shall be
performed (see
box D-14)

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: _300.0 Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 8/28/2014
Date: 9/02/2014

SDG#:_550-29931-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Retention Time | At method set-up | RT width is + 3 times NA NA Level ll
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 24-hour
Calculated for {e.g., column study.
Each Analyte change)
and Surrogate
Container, All field samples | 500 ml poly, Cool to NA Samples analyzed Use professional Collected: 8/15/14
Preservation, 4°C outside of holding judgment to determine | Temp: 9.2°C received same
and Holding Nitrate — 48 hours time or received effect of improper day as collected on ice- no
Time Nitrite, sulfate, chloride — unpreserved are container qualification required.
28 days qualified as estimated
and flagged “J” or Bromide and Sulfate
“uJ” Analyzed: 8/19/14
OK
ICAL for All Initial calibration R 2=0.995 Correct problem then Flagging criteria are Problem must be Level i
Analytes prior to sample repeat initial calibration. not appropriate. corrected. No samples
{(Minimum analysis may be run until ICAL
Three has passed.
Standards and
One Calibration
Blank)
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be Level ||
Calibration initial calibration all analytes within + 10% of | verify second source not appropriate. corrected. No samples
Verification expected value (initial standard. Rerun second may be run until
source) source verification. If calibration has been

that fails, correct verified.

problem and repeat

initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA Level i
Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.
Surrogate

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: _300.0 Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 8/28/2014
Date: 9/02/2014

SDG#:_550-29931-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags

Midrange After every 10 All analytes within Correct problem then Apply Q-flag to all No samples may be Level Il

Continuing field samples established retention time repeat CCV. If that fails, | results for the specific | analyzed until the

Calibration and at end of the | windows and within + 10% | then repeat ICAL. analyte(s) in all problem has been

Verification analysis of true value Reanalyze all samples samples since the corrected.

(CCV) seguence. since last successful last acceptable

calibration verification. calibration
verification, if .
reanalysis is not
possible.

Method Blank One per No analytes detected > 1% Correct problem, then Lab: Apply B-flag p. 8 Bromide and Sulfate
preparatory RL. See box D-1. see criteria in box D-1; if | to all results for MB 550-42503/2= ND
batch required, reprep then the specific

reanalyze method blank analyte{s) in all
and all samples samples in the
processed with the associated
contaminated blank. preparatory batch.
Validator;  Apply
“B” flag if result is
less  than  5x
method blank.

Laboratory One LCS per Use laboratory in-house Correct problem, then if corrective action p. 8 Bromide and Sulfate

Control Sample | preparatory LCS acceptance criteria reprep and reanalyze fails apply J-flag to LCS/LCSD 550-42503/5,6

(LCS) batch (not to exceed 20%).See the LCS and all samples | specific analyte(s) in All ok

Containing All Box D-3. in the associated all samples in the

Analytes preparatory batch for associated

Required to be failed analytes, if preparatory batch

Reported, sufficient sample

Including material is available

Surrogates (see full explanation in

Appendix G)

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: 300.0

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 8/28/2014
Date: 9/02/2014

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

SDG#:_550-29931-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Matrix Spike One MS per For matrix evaluation, use Examine the project- For the specific For matrix evaluation MS/MSD listed is not
(MS) preparatory laboratory in-house LCS specific 000s. Contact analyte(s) in the only. If MS results are associated with this SDG
batch per matrix | acceptance criteria (not to the client as to parent sample, apply | outside the LCS limits,
(see box D- 7) exceed 20%). additional measures to J- flag if acceptance the data shall be
be taken, criteria are not met. evaluated to determine
the source of
If using AFCEE; difference and to
Apply “M” flag determine if there is a
matrix effect or
analytical error.
Matrix Spike One per RPD <15% (between MS Examine the project- For the specific The data shall be See above
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.
if using AFCEE;
Apply “M” flag
Field Duplicate Project specified | RPD =10% Qualify sample For the specific No field duplicates submitted
— 1 dup for every analyte(s) in the with this SDG
10 samples parent & dup
samples, apply J- flag
if acceptance criteria
are not met.
Results NA NA NA Apply J-flag to all No samples reported
Reported results between LOD and LOQ
Between LOD between LOD and
and LOQ LoQ.
Validator flags: If
using AFCEE; Apply
“F” flag
QC Blanks Equipment Blank | NA NA Associated samples Not collected
(Equipment — as needed less than 5x the blank
Blanks and Field Blank — as value (10x for
Field Blanks) needed common lab

contaminants) are
qualified as estimated
and flagged “B”.

DoD Quality Systerms Manual — Version 4.2 Final

Page 4 of 4

ED_005025_00020246-00384



Data Evaluation Narrative

AMEC Project: Former Williams AFB

AMEC Project Number: 9101110001.5300.5301
Site: ST012 — Enhanced Bioremediation Field Test
Sampling Event: August 2014

Matrix: Groundwater

SDG: 550-30076-1

1.0 INTRODUCTION

A data quality evaluation (DQE) was performed on the data reported for the Enhanced
Bioremediation field test conducted at Site ST012 in August 2014 at the former Williams Air
Force Base (WAFB), located in Mesa, Arizona. The following sections provide summary
discussions of the required data qualifications for each site and analytical methods for samples
collected at the former WAFB. Data validation was conducted on 100% of the primary samples
and field quality control samples (rinsate blanks and laboratory control sample/laboratory
control sample duplicate [LCS/LCSD] samples). Data validation was performed using
supplemental checklists to review the following quality control elements. A Level Il DQE was
performed on the analyses using the following criteria: laboratory case narrative, sample
documentation, chain-of-custody, holding time protocols, method blank resuits, laboratory
control sample (LCS) results, surrogate recoveries (where applicable}, method sensitivity, and
completeness.

Data was reviewed using precision and accuracy control limits presented in The Department of
Defense (DoD) Quality Systems Manual (QSM) Version 4.2 (DoD, 2010). DQE data
qualifications were applied if necessary in accordance with procedures in Air Force Center for
Environmental Excellence (AFCEE) Quality Assurance Project Plan (QAPP), Version 4.0.01
(AFCEE, 2005), the method, and professional judgment using the following qualifiers:

J = The reported concentration is considered an estimated value due to discrepancies in
meeting certain analyte-specific quality control criteria.

F = The reported concentration is between the reporting limit (RL) and method detection
limit (MDL.) and is considered an estimated value

UJ = The target compound was not detected and the reporting limit is considered imprecise
due to discrepancies in meeting certain analyte-specific quality control criteria.

B = The result may be biased high or a false positive based on blank data.

M= The reported concentration is estimated due to matrix effects.

R = The data are considered unusable due to discrepancies in meeting certain quality
control criteria and may not be used in decision making.

Former Williams AFB, Mesa, Arizona 10of5 August 2014
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Data Evaluation Narrative - SDG: 550-30076-1

2.0 DELIVERABLES

The data packages as submitted to AMEC Environment and Infrastructure, Inc. (AMEC) are
complete as stipulated in the Draft Uniform Federal Policy Quality Assurance Project Plan (UFP-
QAPP) for Site ST012 Enhanced Bioremediation Field Test Plan (AMEC, 2014), and the
applicable guidelines described in the former Williams AFB Performance Based Remediation
Program QAPP and standard operating procedures (SOPs) (collectively referred to as the
QAPP/SOP [AMEC, 2012]) for U.S. States Environmental Protection Agency (EPA) Method
300.0.

3.0 SAMPLE INTEGRITY

Samples within this sample delivery group (SDG), collected from ST012, were submitted to
TestAmerica lLaboratories (TAL) in Phoenix, Arizona. The samples were submitted for bromide
and sulfate by USEPA Method E300.0.

Based on the information provided on the cooler receipt forms, samples arrived at the laboratory
within temperature and preservation requirements. Completed COC documents are included in
the data package.

4.0 SAMPLE IDENTIFICATION

This SDG contains the following water and quality control (QC) samples:

Site: ST012 QC Samples
ST012-W11-WG-081914
ST012-W30-WG-081914

These samples were collected on 19 August 2014.

5.0 SAMPLE QUALIFICATION

Only those components that required qualification of the data are presented in this narrative.
All Level Il components were within the QC limits; therefore, no qualification was required for
the data.

6.0 BROMIDE AND SULFATE (EPA 300.0)

Samples collected from site ST012 were submitted for bromide and sulfate by Method E300.0.
A Level Il validation was performed on this method and all components were within the
QAPP/SOP criteria.

Former Williams AFB, Mesa, Arizona 20f5 August 2014
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Data Evaluation Narrative - SDG: 550-30076-1
6.1 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of bromide and sulfate by USEPA Method E300.0 with the exception of analytes that
required dilution. None of the samples reported in this SDG required dilution.

7.0 OVERALL SITE EVALUATION AND PROFESSIONAL JUDGMENT FLAGGING
CHANGES

Edits to the DQE qualifiers by professional judgment were not required, and the data are usable
as qualified in this data narrative.

8.0 SUMMARY OF DATA QUALITY INDICATORS

This section provides an assessment of the data based on project data quality indicators (DQIs)
described on QAPP Worksheet #37 of the QAPP/SOP (AMEC, 2012). The DQls consist of
precision, accuracy, representativeness, comparability, completeness, and sensitivity.

8.1 Precision

An assessment of precision of analytical data is accomplished via review of field duplicate and
MS/MSD analyses. Field duplicate and MS/MSD analyses are used to assess field variability,
which includes sample collection/handling as well as matrix homogeneity. Precision is
expressed as the relative percent difference (RPD) between results for duplicate pairs.

No field duplicate or project specific samples were submitted for MS/MSD analyses in the SDG;
however, the laboratory analyzed a LCS/LCSD and a MS/MSD on a non-project sample for
batch precision. Duplicate precision for anions was within QC limits; therefore, overall method
and sample matrix precision are acceptable and achieve project objectives.

8.2 Accuracy (Bias)

An assessment of accuracy of analytical data is accomplished via evaluation of the spike
recoveries in the MS/MSD, LCS, post digestion spike samples, and surrogate spike
compounds, in addition to calibration criteria. Accuracy is expressed as percent recovery.
Accuracy data were compliant with the program document QAPP/SOP, as all associated
LCS/LCSD recoveries were within control. Therefore, the data results indicate method and
maltrix accuracy is acceptable to achieve project objectives.

8.3 Representativeness

Representativeness for the analytical data is determined through evaluation of the associated
blank data and evaluation of appropriate sample handling procedures. All samples were
properly stored and preserved in the field and at TestAmerica and blanks were all non-detect.
The analytical results indicate sample data are representative of the Site conditions.

Former Williams AFB, Mesa, Arizona 3of5 August 2014
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Data Evaluation Narrative - SDG: 550-30076-1
8.4 Comparability

Comparability addresses the confidence with which one data set can be compared to another.
Use of appropriate sampling methods, COC procedures, and EPA-approved analytical
methods, as well as adherence to strict QA/QC procedures, provide the basis for uniformity in
sample collection and analysis. Analytical data were generated by TestAmerica using standard
reporting units of milligrams per liter and methods for the parameters. In addition, sample
collection and analytical method protocols were implemented in accordance with approved,
documented procedures. Analytical data are determined to be comparable to previous Site
results.

8.5 Completeness

Completeness of the field sampling activities were assessed in terms of the actual number and
type of sample results received from the field and laboratory, as compared with the planned
number and type of sample results. All samples planned were collected which meets a field
completeness of 100%.

Analytical completeness of data is a measure of the number of valid project-specific data
results obtained in comparison to the total number of data results projected to achieve project
DQOs. Valid data are defined as data that meet the project-specific DQOs. No data were
rejected as a result of the data validation. The completeness goals met the 80 percent goal for
field and laboratory data expected for this project.

8.6 Sensitivity

Analytical methods and LOQs were implemented in accordance with the QAPP/SOP and EPA
promulgated methodologies. Method RLs were achieved for the event and sensitivity
requirements were met.

8.7 Usability Summary

The data generated during the August 2014 sampling event did not require qualification and the
analytical results indicate sample data is representative of the Site conditions. The DQOs for
the Enhanced Bioremediation Field Test is to produce data to support design of anaerobic
methods for the ST012 remedy if selected.

Former Williams AFB, Mesa, Arizona 40f 5 August 2014
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Data Evaluation Narrative - SDG: 550-30076-1
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Data Evaluation Narrative - SDG: 550-30076-1

Flagged Data Reports
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Client Sample Results

Client AMEC Eovironment & Infrastructure, Ing,
Project/Site; FWAFR ST012 EBR

TestAmetica Job 1D: 880-30076-1

SDG: Froject 9101110001.6300. 5301

Clisnt Sample 1D STO12-WE0-WGE-081914

Lab Bample ) 530-30078-1

Date Collegted: 0BHN4 08:00 Matdn: Water
Date Reoslved: 88719114 12116

Method: 300.0 - Anions, lon Chromatography

Analyte Result Chalifier RE. ML Uait Prapared Analyzed Dl Fae
| Bromide 5.5 350 mgl. GB/2E118 16:04 4
| Sulfate 87 20 g DBREH4 10104 1
CHent Sample 0 8TOI2-WHT-WG-081814 Lab Sampde 1 580-30076-2
fiate Collectod: 0RASL 0803 BMiatrbo Water
Crate Rocedvad: 0BM18M4 1218

Method: 300.0 - Anlons, lon Chromatography

| Anayte Rasult Gualifior Ri. MDL Uit Prepared Analyzed Oil Fac
. Bromide 1.4 6.5 g CB/Z5H4 1631
. Suffate 42 20 mit, 08/25/14 16:41 1

Page 7 of 14
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Method Validated: _300.0 Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 8/28/2014
Date: 9/02/2014

SDG#:_550-30076-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QG Check Frequency Cri?eria Action Crﬁgriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; Not applicable (NA) This is a ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.g.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Limit of At initial set-up See 40 CFR 1368. MDL Run MDL / LOD NA Samples cannot be Level i
Detection and verification checks must verification check at analyzed without a
Determination subsequently produce a signal at least 3 higher level and set valid MDL.
and Verification | once per 12 times the instrument's noise | MDL higher or
(LOD) Study month period,; level. reconduct MDL study
otherwise (see box D-13).
quarterly LOD
verification
checks shall be
performed (see
box D-13)
Limit of At initial set-up Within calibration range Re-run LOQ NA Samples cannot be Level ll
Quantitation and including low standard; analyzed without a
Establishment subsequently within method precision and valid LOQ
and Verification | once per 12 accuracy.
(LOQ) Study month period;
otherwise
quarterly LOQ
verification
checks shall be
performed (see
box D-14)

DoD Quality Systerms Manual — Version 4.2 Final
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Date: 8/28/2014
Date: 9/02/2014

SDG#:_550-30076-1
Matrix: Groundwater

Method Validated: _300.0 Initial Review by:  D. Knaub

Senior Review by: J. Hartness

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Retention Time | At method set-up | RT width is + 3 times NA NA Level ll
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 24-hour
Calculated for {e.g., column study.
Each Analyte change)
and Surrogate
Container, All field samples | 500 ml poly, Cool to NA Samples analyzed Use professional Collected: 8/19/14
Preservation, 4°C outside of holding judgment to determine | Temp: 2.3°C
and Holding Nitrate — 48 hours time or received effect of improper
Time Nitrite, sulfate, chloride — unpreserved are container Bromide and Sulfate
28 days qualified as estimated Analyzed: 8/25/14
and flagged “J” or OK
Wy
ICAL for All Initial calibration R =0.995 Correct problem then Flagging criteria are Problem must be Level ||
Analytes prior to sample repeat initial calibration. not appropriate. corrected. No samples
(Minimum analysis may be run until ICAL
Three has passed.
Standards and
One Calibration
Blank)
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be Level i
Calibration initial calibration all analytes within + 10% of | verify second source not appropriate. corrected. No samples
Verification expected value (initial standard. Rerun second may be run until
source) source verification. If calibration has been

that fails, correct verified.

problem and repeat

initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA Level i
Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.
Surrogate

DoD Quality Systerms Manual — Version 4.2 Final

Page 2 of 4

ED_005025_00020246-00394




Method Validated: _300.0 Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 8/28/2014
Date: 9/02/2014

SDG#:_550-30076-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags

Midrange After every 10 All analytes within Correct problem then Apply Q-flag to all No samples may be Level Il

Continuing field samples established retention time repeat CCV. If that fails, | results for the specific | analyzed until the

Calibration and at end of the | windows and within + 10% | then repeat ICAL. analyte(s) in all problem has been

Verification analysis of true value Reanalyze all samples samples since the corrected.

(CCV) seguence. since last successful last acceptable

calibration verification. calibration
verification, if .
reanalysis is not
possible.

Method Blank One per No analytes detected > 1% Correct problem, then Lab: Apply B-flag p. 8 Bromide and Sulfate
preparatory RL. See box D-1. see criteria in box D-1; if | to all results for MB 550-42961/2= ND
batch required, reprep then the specific

reanalyze method blank analyte{s) in all
and all samples samples in the
processed with the associated
contaminated blank. preparatory batch.
Validator;  Apply
“B” flag if result is
less  than  5x
method blank.

Laboratory One LCS per Use laboratory in-house Correct problem, then if corrective action p. 8 Bromide and Sulfate

Control Sample | preparatory LCS acceptance criteria reprep and reanalyze fails apply J-flag to LCS/LCSD 550-42961/5,6

(LCS) batch (not to exceed 20%).See the LCS and all samples | specific analyte(s) in All ok

Containing All Box D-3. in the associated all samples in the

Analytes preparatory batch for associated

Required to be failed analytes, if preparatory batch

Reported, sufficient sample

Including material is available

Surrogates (see full explanation in

Appendix G)

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: 300.0

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 8/28/2014
Date: 9/02/2014

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

SDG#:_550-30076-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Matrix Spike One MS per For matrix evaluation, use Examine the project- For the specific For matrix evaluation MS/MSD listed is not
(MS) preparatory laboratory in-house LCS specific 000s. Contact analyte(s) in the only. If MS results are associated with this SDG
batch per matrix | acceptance criteria (not to the client as to parent sample, apply | outside the LCS limits,
(see box D- 7) exceed 20%). additional measures to J- flag if acceptance the data shall be
be taken, criteria are not met. evaluated to determine
the source of
If using AFCEE; difference and to
Apply “M” flag determine if there is a
matrix effect or
analytical error.
Matrix Spike One per RPD <15% (between MS Examine the project- For the specific The data shall be See above
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.
if using AFCEE;
Apply “M” flag
Field Duplicate Project specified | RPD =10% Qualify sample For the specific No field duplicates submitted
— 1 dup for every analyte(s) in the with this SDG
10 samples parent & dup
samples, apply J- flag
if acceptance criteria
are not met.
Results NA NA NA Apply J-flag to all No samples reported
Reported results between LOD and LOQ
Between LOD between LOD and
and LOQ LoQ.
Validator flags: If
using AFCEE; Apply
“F” flag
QC Blanks Equipment Blank | NA NA Associated samples Not collected
(Equipment — as needed less than 5x the blank
Blanks and Field Blank — as value (10x for
Field Blanks) needed common lab

contaminants) are
qualified as estimated
and flagged “B”.
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Data Evaluation Narrative

AMEC Project: Former Williams AFB

AMEC Project Number: 9101110001.5300.5301
Site: ST012 — Enhanced Bioremediation Field Test
Sampling Event: August 2014

Matrix: Groundwater

SDG: 550-30360-1

1.0 INTRODUCTION

A data quality evaluation (DQE) was performed on the data reported for the Enhanced
Bioremediation Field Test conducted at Site ST012 in August 2014 at the former Williams Air
Force Base (WAFB), located in Mesa, Arizona. The following sections provide summary
discussions of the required data qualifications for each site and analytical methods for samples
collected at the former WAFB. Data validation was conducted on 100% of the primary samples
and field quality control samples (rinsate blanks and laboratory control sample/laboratory
control sample duplicate [LCS/LCSD] samples). Data validation was performed using
supplemental checklists to review the following quality control elements. A Level Il DQE was
performed on the analyses using the following criteria: laboratory case narrative, sample
documentation, chain-of-custody, holding time protocols, method blank results, laboratory
control sample (LCS) results, surrogate recoveries (where applicable), method sensitivity, and
completeness.

Data was reviewed using precision and accuracy control limits presented in The Department of
Defense (DoD) Quality Systems Manual (QSM) Version 4.2 (DoD, 2010). DQE data
qualifications were applied if necessary in accordance with procedures in Air Force Center for
Environmental Excellence (AFCEE) Quality Assurance Project Plan (QAPP), Version 4.0.01
(AFCEE, 2005}, the method, and professional judgment using the following qualifiers:

J = The reported concentration is considered an estimated value due to discrepancies in
meeting certain analyte-specific quality control criteria.

F = The reported conceniration is between the reporting limit (RL) and method detection
limit (MDL.) and is considered an estimated value

UJ = The target compound was not detected and the reporting limit is considered imprecise
due to discrepancies in meeting certain analyte-specific quality control criteria.

B = The result may be biased high or a false positive based on blank data.

M= The reported concentration is estimated due to matrix effects.

R = The data are considered unusable due to discrepancies in meeting certain quality
control criteria and may not be used in decision making.

Former Williams AFB, Mesa, Arizona 10of5 August 2014
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Data Evaluation Narrative - SDG: 550-30360-1

2.0 DELIVERABLES

The data packages as submitted to AMEC Environment and Infrastructure, Inc. (AMEC) are
complete as stipulated in the Draft Uniform Federal Policy Quality Assurance Project Plan (UFP-
QAPP) for Site ST012 Enhanced Bioremediation Field Test Plan (AMEC, 2014), and the
applicable guidelines described in the former Williams AFB Performance Based Remediation
Program QAPP and standard operating procedures (SOPs) (collectively referred to as the
QAPP/SOP [AMEC, 2012]) for U.S. States Environmental Protection Agency (EPA) Method
300.0.

3.0 SAMPLE INTEGRITY

Samples within this sample delivery group (SDG), collected from ST012, were submitted to
TestAmerica lLaboratories (TAL) in Phoenix, Arizona. The samples were submitted for bromide
and sulfate by USEPA Method E300.0.

Based on the information provided on the cooler receipt forms, samples arrived at the laboratory
within temperature and preservation requirements. Completed COC documents are included in
the data package.

4.0 SAMPLE IDENTIFICATION

This SDG contains the following water and quality control (QC) samples:

Site: ST012 QC Samples
ST012-W11-WG-082214
ST012-W30-WG-082214

These samples were collected on 22 August 2014.

5.0 SAMPLE QUALIFICATION

Only those components that required qualification of the data are presented in this narrative.
All Level Il components were within the QC limits; therefore, no qualification was required for
the data.

6.0 BROMIDE AND SULFATE (EPA 300.0)

Samples collected from site ST012 were submitted for bromide and sulfate by Method E300.0.
A Level Il validation was performed on this method and all components were within the
QAPP/SOP criteria.

Former Williams AFB, Mesa, Arizona 20f5 August 2014
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Data Evaluation Narrative - SDG: 550-30360-1
6.1 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of bromide and sulfate by USEPA Method E300.0 with the exception of analytes that
required dilution. None of the samples reported in this SDG required dilution.

7.0 OVERALL SITE EVALUATION AND PROFESSIONAL JUDGMENT FLAGGING
CHANGES

Edits to the DQE qualifiers by professional judgment were not required, and the data are usable
as qualified in this data narrative.

8.0 SUMMARY OF DATA QUALITY INDICATORS

This section provides an assessment of the data based on project data quality indicators (DQIs)
described on QAPP Worksheet #37 of the QAPP/SOP (AMEC, 2012). The DQlIs consist of
precision, accuracy, representativeness, comparability, completeness, and sensitivity.

8.1 Precision

An assessment of precision of analytical data is accomplished via review of field duplicate and
MS/MSD analyses. Field duplicate and MS/MSD analyses are used to assess field variability,
which includes sample collection/handling as well as matrix homogeneity. Precision is
expressed as the relative percent difference (RPD) between results for duplicate pairs.

No field duplicate or project specific samples were submitted for MS/MSD analyses in the SDG;
however, the laboratory analyzed a LCS/LCSD and a MS/MSD on a non-project sample for
batch precision. Duplicate precision for anions was within QC limits; therefore, overall method
and sample matrix precision are acceptable and achieve project objectives.

8.2 Accuracy (Bias)

An assessment of accuracy of analytical data is accomplished via evaluation of the spike
recoveries in the MS/MSD, LCS, post digestion spike samples, and surrogate spike
compounds, in addition to calibration criteria. Accuracy is expressed as percent recovery.
Accuracy data were compliant with the program document QAPP/SOP, as all associated
LCS/LCSD recoveries were within control. Therefore, the data results indicate method and
matrix accuracy is acceptable to achieve project objectives.

8.3 Representativeness

Representativeness for the analytical data is determined through evaluation of the associated
blank data and evaluation of appropriate sample handling procedures. All samples were
properly stored and preserved in the field and at TestAmerica and blanks were all non-detect.
The analytical results indicate sample data are representative of the Site conditions.

Former Williams AFB, Mesa, Arizona 3of5 August 2014
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Data Evaluation Narrative - SDG: 550-30360-1
8.4 Comparability

Comparability addresses the confidence with which one data set can be compared to another.
Use of appropriate sampling methods, COC procedures, and EPA-approved analytical
methods, as well as adherence to strict QA/QC procedures, provide the basis for uniformity in
sample collection and analysis. Analytical data were generated by TestAmerica using standard
reporting units of milligrams per liter and methods for the parameters. In addition, sample
collection and analytical method protocols were implemented in accordance with approved,
documented procedures. Analytical data are determined to be comparable to previous Site
results.

8.5 Completeness

Completeness of the field sampling activities were assessed in terms of the actual number and
type of sample results received from the field and laboratory, as compared with the planned
number and type of sample results. All samples planned were collected which meets a field
completeness of 100%.

Analytical completeness of data is a measure of the number of valid project-specific data
results obtained in comparison to the total number of data results projected to achieve project
DQOs. Valid data are defined as data that meet the project-specific DQOs. No data were
rejected as a result of the data validation. The completeness goals met the 80 percent goal for
field and laboratory data expected for this project.

8.6 Sensitivity

Analytical methods and LOQs were implemented in accordance with the QAPP/SOP and EPA
promulgated methodologies. Method RLs were achieved for the event and sensitivity
requirements were met.

8.7 Usability Summary

The data generated during the August 2014 sampling event did not require qualification and the
analytical results indicate sample data is representative of the Site conditions. The DQOs for
the Enhanced Bioremediation Field Test is to produce data to support design of anaerobic
methods for the ST012 remedy if selected.
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Client Sample Results

Client AMEC Eovironment & Infrastructure, Ing,
Project/Site; FWAFR ST012 EBR

TestAmetica Job 1D: 880-30076-1
S0G: Project $101110001.5300.55301

Clisnt Sample 1D STO12-WE0-WGE-081914

Lab Bample ) 530-30078-1

Date Collegted: 0BHN4 08:00 Matdn: Water
Date Reoslved: 88719114 12116

Method: 300.0 - Anions, lon Chromatography

Analyte Result Chalifier RE. ML Uait Prapared Analyzed Dl Fae
| Bromide 5.5 350 mgl. GB/2E118 16:04 4
| Sulfate 87 20 g DBREH4 10104 1
CHent Sample 0 8TOI2-WHT-WG-081814 Lab Sampde 1 580-30076-2
fiate Collectod: 0RASL 0803 BMiatrbo Water
Crate Rocedvad: 0BM18M4 1218

Method: 300.0 - Anlons, lon Chromatography

| Anayte Rasult Gualifior Ri. MDL Uit Prepared Analyzed Oil Fac
. Bromide 1.4 6.5 g CB/Z5H4 1631
. Suffate 42 20 mit, 08/25/14 16:41 1

Page 7 of 14
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Method Validated: _300.0 Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 8/28/2014
Date: 9/02/2014

SDG#:_550-30360-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QG Check Frequency Cri?eria Action Crﬁgriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; Not applicable (NA) This is a ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.g.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Limit of At initial set-up See 40 CFR 1368. MDL Run MDL / LOD NA Samples cannot be Level i
Detection and verification checks must verification check at analyzed without a
Determination subsequently produce a signal at least 3 higher level and set valid MDL.
and Verification | once per 12 times the instrument's noise | MDL higher or
(LOD) Study month period,; level. reconduct MDL study
otherwise (see box D-13).
quarterly LOD
verification
checks shall be
performed (see
box D-13)
Limit of At initial set-up Within calibration range Re-run LOQ NA Samples cannot be Level ll
Quantitation and including low standard; analyzed without a
Establishment subsequently within method precision and valid LOQ
and Verification | once per 12 accuracy.
(LOQ) Study month period;
otherwise
quarterly LOQ
verification
checks shall be
performed (see
box D-14)

DoD Quality Systerms Manual — Version 4.2 Final
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Date: 8/28/2014
Date: 9/02/2014

SDG#:_550-30360-1
Matrix: Groundwater

Method Validated: _300.0 Initial Review by:  D. Knaub

Senior Review by: J. Hartness

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Retention Time | At method set-up | RT width is + 3 times NA NA Level ll
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 24-hour
Calculated for {e.g., column study.
Each Analyte change)
and Surrogate
Container, All field samples | 500 ml poly, Cool to NA Samples analyzed Use professional Collected: 8/22/14
Preservation, 4°C outside of holding judgment to determine | Temp: 0.7°C
and Holding Nitrate — 48 hours time or received effect of improper
Time Nitrite, sulfate, chloride — unpreserved are container Bromide and Sulfate
28 days qualified as estimated Analyzed: 8/27/14
and flagged “J” or OK
Wy
ICAL for All Initial calibration R =0.995 Correct problem then Flagging criteria are Problem must be Level ||
Analytes prior to sample repeat initial calibration. not appropriate. corrected. No samples
(Minimum analysis may be run until ICAL
Three has passed.
Standards and
One Calibration
Blank)
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be Level i
Calibration initial calibration all analytes within + 10% of | verify second source not appropriate. corrected. No samples
Verification expected value (initial standard. Rerun second may be run until
source) source verification. If calibration has been

that fails, correct verified.

problem and repeat

initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA Level i
Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.
Surrogate

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: _300.0 Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 8/28/2014
Date: 9/02/2014

SDG#:_550-30360-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags

Midrange After every 10 All analytes within Correct problem then Apply Q-flag to all No samples may be Level Il

Continuing field samples established retention time repeat CCV. If that fails, | results for the specific | analyzed until the

Calibration and at end of the | windows and within + 10% | then repeat ICAL. analyte(s) in all problem has been

Verification analysis of true value Reanalyze all samples samples since the corrected.

(CCV) seguence. since last successful last acceptable

calibration verification. calibration
verification, if .
reanalysis is not
possible.

Method Blank One per No analytes detected > 1% Correct problem, then Lab: Apply B-flag p. 8 Bromide and Sulfate
preparatory RL. See box D-1. see criteria in box D-1; if | to all results for MB 550-43104/2= ND
batch required, reprep then the specific

reanalyze method blank analyte{s) in all
and all samples samples in the
processed with the associated
contaminated blank. preparatory batch.
Validator;  Apply
“B” flag if result is
less  than  5x
method blank.

Laboratory One LCS per Use laboratory in-house Correct problem, then if corrective action p. 8 Bromide and Sulfate

Control Sample | preparatory LCS acceptance criteria reprep and reanalyze fails apply J-flag to LCS/LCSD 550-43104/5,6

(LCS) batch (not to exceed 20%).See the LCS and all samples | specific analyte(s) in All ok

Containing All Box D-3. in the associated all samples in the

Analytes preparatory batch for associated

Required to be failed analytes, if preparatory batch

Reported, sufficient sample

Including material is available

Surrogates (see full explanation in

Appendix G)

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: 300.0

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 8/28/2014
Date: 9/02/2014

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

SDG#:_550-30360-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Matrix Spike One MS per For matrix evaluation, use Examine the project- For the specific For matrix evaluation MS/MSD listed is not
(MS) preparatory laboratory in-house LCS specific 000s. Contact analyte(s) in the only. If MS results are associated with this SDG
batch per matrix | acceptance criteria (not to the client as to parent sample, apply | outside the LCS limits,
(see box D- 7) exceed 20%). additional measures to J- flag if acceptance the data shall be
be taken, criteria are not met. evaluated to determine
the source of
If using AFCEE; difference and to
Apply “M” flag determine if there is a
matrix effect or
analytical error.
Matrix Spike One per RPD <15% (between MS Examine the project- For the specific The data shall be See above
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.
if using AFCEE;
Apply “M” flag
Field Duplicate Project specified | RPD =10% Qualify sample For the specific No field duplicates submitted
— 1 dup for every analyte(s) in the with this SDG
10 samples parent & dup
samples, apply J- flag
if acceptance criteria
are not met.
Results NA NA NA Apply J-flag to all No samples reported
Reported results between LOD and LOQ
Between LOD between LOD and
and LOQ LoQ.
Validator flags: If
using AFCEE; Apply
“F” flag
QC Blanks Equipment Blank | NA NA Associated samples Not collected
(Equipment — as needed less than 5x the blank
Blanks and Field Blank — as value (10x for
Field Blanks) needed common lab

contaminants) are
qualified as estimated
and flagged “B”.

DoD Quality Systerms Manual — Version 4.2 Final
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Data Evaluation Narrative

AMEC Project: Former Williams AFB

AMEC Project Number: 9101110001.5300.5301
Site: ST012 — Enhanced Bioremediation Field Test
Sampling Event: August 2014

Matrix: Groundwater

SDG: 550-30492-1

1.0 INTRODUCTION

A data quality evaluation (DQE) was performed on the data reported for the Enhanced
Bioremediation field test conducted at Site ST012 in August 2014 at the former Williams Air
Force Base (WAFB), located in Mesa, Arizona. The following sections provide summary
discussions of the required data qualifications for each site and analytical methods for samples
collected at the former WAFB. Data validation was conducted on 100% of the primary samples
and field quality control samples (rinsate blanks and laboratory control sample/laboratory
control sample duplicate [LCS/LCSD] samples). Data validation was performed using
supplemental checklists to review the following quality control elements. A Level Il DQE was
performed on the analyses using the following criteria: laboratory case narrative, sample
documentation, chain-of-custody, holding time protocols, method blank resuits, laboratory
control sample (LCS) results, surrogate recoveries (where applicable}, method sensitivity, and
completeness.

Data was reviewed using precision and accuracy control limits presented in The Department of
Defense (DoD) Quality Systems Manual (QSM) Version 4.2 (DoD, 2010). DQE data
qualifications were applied if necessary in accordance with procedures in Air Force Center for
Environmental Excellence (AFCEE) Quality Assurance Project Plan (QAPP), Version 4.0.01
(AFCEE, 2005), the method, and professional judgment using the following qualifiers:

J = The reported concentration is considered an estimated value due to discrepancies in
meeting certain analyte-specific quality control criteria.

F = The reported concentration is between the reporting limit (RL) and method detection
limit (MDL.) and is considered an estimated value

UJ = The target compound was not detected and the reporting limit is considered imprecise
due to discrepancies in meeting certain analyte-specific quality control criteria.

B = The result may be biased high or a false positive based on blank data.

M= The reported concentration is estimated due to matrix effects.

R = The data are considered unusable due to discrepancies in meeting certain quality
control criteria and may not be used in decision making.

Former Williams AFB, Mesa, Arizona 10of5 September 2014
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Data Evaluation Narrative - SDG: 550-30492-1

2.0 DELIVERABLES

The data packages as submitted to AMEC Environment and Infrastructure, Inc. (AMEC) are
complete as stipulated in the Draft Uniform Federal Policy Quality Assurance Project Plan (UFP-
QAPP) for Site ST012 Enhanced Bioremediation Field Test Plan (AMEC, 2014), and the
applicable guidelines described in the former Williams AFB Performance Based Remediation
Program QAPP and standard operating procedures (SOPs) (collectively referred to as the
QAPP/SOP [AMEC, 2012]) for U.S. States Environmental Protection Agency (EPA) Method
300.0.

3.0 SAMPLE INTEGRITY

Samples within this sample delivery group (SDG), collected from ST012, were submitted to
TestAmerica lLaboratories (TAL) in Phoenix, Arizona. The samples were submitted for bromide
and sulfate by USEPA Method E300.0.

Based on the information provided on the cooler receipt forms, samples arrived at the laboratory
within temperature and preservation requirements. Completed COC documents are included in
the data package.

4.0 SAMPLE IDENTIFICATION

This SDG contains the following water and quality control (QC) samples:

Site: ST012 QC Samples
ST012-W11-WG-082614
ST012-W30-WG-082614

These samples were collected on 26 August 2014.

5.0 SAMPLE QUALIFICATION

Only those components that required qualification of the data are presented in this narrative.
All Level Il components were within the QC limits; therefore, no qualification was required for
the data.

6.0 BROMIDE AND SULFATE (EPA 300.0)

Samples collected from site ST012 were submitted for bromide and sulfate by Method E300.0.
A Level Il validation was performed on this method and all components were within the
QAPP/SOP criteria.

Former Williams AFB, Mesa, Arizona 20f5 September 2014
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Data Evaluation Narrative - SDG: 550-30492-1
6.1 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of bromide and sulfate by USEPA Method E300.0 with the exception of analytes that
required dilution. None of the samples reported in this SDG required dilution.

7.0 OVERALL SITE EVALUATION AND PROFESSIONAL JUDGMENT FLAGGING
CHANGES

Edits to the DQE qualifiers by professional judgment were not required, and the data are usable
as qualified in this data narrative.

8.0 SUMMARY OF DATA QUALITY INDICATORS

This section provides an assessment of the data based on project data quality indicators (DQIs)
described on QAPP Worksheet #37 of the QAPP/SOP (AMEC, 2012). The DQls consist of
precision, accuracy, representativeness, comparability, completeness, and sensitivity.

8.1 Precision

An assessment of precision of analytical data is accomplished via review of field duplicate and
MS/MSD analyses. Field duplicate and MS/MSD analyses are used to assess field variability,
which includes sample collection/handling as well as matrix homogeneity. Precision is
expressed as the relative percent difference (RPD) between results for duplicate pairs.

No field duplicate or project specific samples were submitted for MS/MSD analyses in the SDG;
however, the laboratory analyzed a LCS/LCSD and a MS/MSD on a non-project sample for
batch precision. Duplicate precision for anions was within QC limits; therefore, overall method
and sample matrix precision are acceptable and achieve project objectives.

8.2 Accuracy (Bias)

An assessment of accuracy of analytical data is accomplished via evaluation of the spike
recoveries in the MS/MSD, LCS, post digestion spike samples, and surrogate spike
compounds, in addition to calibration criteria. Accuracy is expressed as percent recovery.
Accuracy data were compliant with the program document QAPP/SOP, as all associated
LCS/LCSD recoveries were within control. Therefore, the data results indicate method and
maltrix accuracy is acceptable to achieve project objectives.

8.3 Representativeness

Representativeness for the analytical data is determined through evaluation of the associated
blank data and evaluation of appropriate sample handling procedures. All samples were
properly stored and preserved in the field and at TestAmerica and blanks were all non-detect.
The analytical results indicate sample data are representative of the Site conditions.

Former Williams AFB, Mesa, Arizona 3of5 September 2014
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Data Evaluation Narrative - SDG: 550-30492-1
8.4 Comparability

Comparability addresses the confidence with which one data set can be compared to another.
Use of appropriate sampling methods, COC procedures, and EPA-approved analytical
methods, as well as adherence to strict QA/QC procedures, provide the basis for uniformity in
sample collection and analysis. Analytical data were generated by TestAmerica using standard
reporting units of milligrams per liter and methods for the parameters. In addition, sample
collection and analytical method protocols were implemented in accordance with approved,
documented procedures. Analytical data are determined to be comparable to previous Site
results.

8.5 Completeness

Completeness of the field sampling activities were assessed in terms of the actual number and
type of sample results received from the field and laboratory, as compared with the planned
number and type of sample results. All samples planned were collected which meets a field
completeness of 100%.

Analytical completeness of data is a measure of the number of valid project-specific data
results obtained in comparison to the total number of data results projected to achieve project
DQOs. Valid data are defined as data that meet the project-specific DQOs. No data were
rejected as a result of the data validation. The completeness goals met the 80 percent goal for
field and laboratory data expected for this project.

8.6 Sensitivity

Analytical methods and LOQs were implemented in accordance with the QAPP/SOP and EPA
promulgated methodologies. Method RLs were achieved for the event and sensitivity
requirements were met.

8.7 Usability Summary

The data generated during the August 2014 sampling event did not require qualification and the
analytical results indicate sample data is representative of the Site conditions. The DQOs for
the Enhanced Bioremediation Field Test is to produce data to support design of anaerobic
methods for the ST012 remedy if selected.

Former Williams AFB, Mesa, Arizona 40f 5 September 2014
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Data Evaluation Narrative - SDG: 550-30492-1
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Flagged Data Reports
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Client Sample Results

Client AMEC Environment & infrastructure, Ing.
ProjectiSite: FWAFR STO12 EBR

TestAmerica Job 1), 550-30492-1

Chent Sample 1D 8TO12-W30-WGE-082614
Date Colloctod: GB26/14 03:458
Date Reaolved: 08/26/14 14:08

. Method: 300.0 - Andons, fon Cluomatography

Lab Sample D 550-30492.4

Matein: Waler

Analyte Result Chualifier Bi. MDL Unit Prapavad Anatyred DH Fan
| Bromide 4.5 .50 gt OB/REITS DRET i
| Sulfate 4 20 mpft. OHIBIN4 D257 1
CHent Bample 1D 8TO12-WH-WG-0826814 Lab Sample 1D 550-30482.2
{iate Collentad: 08/26/144 11:45 Matric Water
Cate Received: 0828114 14:08
| Wsthod: 300.0 - Anions, lon Chromatography
| Analyte Resullt Cualifier RL ML Unit Frapared Avsalfyzed Ui Fag
- Bromide 1.8 0.56 mgil. DEFIBI4 (354 %
| Bulfate 18 20 mgil. 0BI28/14 03:34 3
TestAmerica Phosnix
Page 7 of 15 Blag/2(r4
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Data Quality Evaluation Checklists
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Method Validated: _300.0 Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 9/02/2014
Date: 9/03/2014

SDG#:_550-30492-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QG Check Frequency Cri?eria Action Crﬁgriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; Not applicable (NA) This is a ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.g.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Limit of At initial set-up See 40 CFR 1368. MDL Run MDL / LOD NA Samples cannot be Level i
Detection and verification checks must verification check at analyzed without a
Determination subsequently produce a signal at least 3 higher level and set valid MDL.
and Verification | once per 12 times the instrument's noise | MDL higher or
(LOD) Study month period,; level. reconduct MDL study
otherwise (see box D-13).
quarterly LOD
verification
checks shall be
performed (see
box D-13)
Limit of At initial set-up Within calibration range Re-run LOQ NA Samples cannot be Level ll
Quantitation and including low standard; analyzed without a
Establishment subsequently within method precision and valid LOQ
and Verification | once per 12 accuracy.
(LOQ) Study month period;
otherwise
quarterly LOQ
verification
checks shall be
performed (see
box D-14)
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Date: 9/02/2014
Date: 9/03/2014

Method Validated: _300.0 SDG#:_550-30492-1

Matrix: Groundwater

Initial Review by:  D. Knaub
Senior Review by: J. Hartness

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Retention Time | At method set-up | RT width is + 3 times NA NA Level ll
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 24-hour
Calculated for {e.g., column study.
Each Analyte change)
and Surrogate
Container, All field samples | 500 ml poly, Cool to NA Samples analyzed Use professional Collected: 8/26/14
Preservation, 4°C outside of holding judgment to determine | Temp: 9.8°C
and Holding Nitrate — 48 hours time or received effect of improper Received same day as
Time Nitrite, sulfate, chloride — unpreserved are container collected on ice —- no
28 days qualified as estimated qualification required.
and flagged “J” or
“uJ” Bromide and Sulfate
Analyzed: 8/28/14
OK
ICAL for All Initial calibration R 20.995 Correct problem then Flagging criteria are Problem must be Level i
Analytes prior to sample repeat initial calibration. not appropriate. corrected. No samples
(Minimum analysis may be run until ICAL
Three has passed.
Standards and
One Calibration
Blank)
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be Level ll
Calibration initial calibration all analytes within + 10% of | verify second source not appropriate. corrected. No samples
Verification expected value (initial standard. Rerun second may be run until
source) source verification. If calibration has been
that fails, correct verified.
problem and repeat
initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA Level ||
Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.
Surrogate
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Method Validated: _300.0 Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 9/02/2014
Date: 9/03/2014

SDG#:_550-30492-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags

Midrange After every 10 All analytes within Correct problem then Apply Q-flag to all No samples may be Level Il

Continuing field samples established retention time repeat CCV. If that fails, | results for the specific | analyzed until the

Calibration and at end of the | windows and within + 10% | then repeat ICAL. analyte(s) in all problem has been

Verification analysis of true value Reanalyze all samples samples since the corrected.

(CCV) seguence. since last successful last acceptable

calibration verification. calibration
verification, if .
reanalysis is not
possible.

Method Blank One per No analytes detected > 1% Correct problem, then Lab: Apply B-flag p. 8 Bromide and Sulfate
preparatory RL. See box D-1. see criteria in box D-1; if | to all results for MB 550-43195/2= ND
batch required, reprep then the specific

reanalyze method blank analyte{s) in all
and all samples samples in the
processed with the associated
contaminated blank. preparatory batch.
Validator;  Apply
“B” flag if result is
less  than  5x
method blank.

Laboratory One LCS per Use laboratory in-house Correct problem, then if corrective action p. 8 Bromide and Sulfate

Control Sample | preparatory LCS acceptance criteria reprep and reanalyze fails apply J-flag to LCS/LCSD 550-43195/5,6

(LCS) batch (not to exceed 20%).See the LCS and all samples | specific analyte(s) in All ok

Containing All Box D-3. in the associated all samples in the

Analytes preparatory batch for associated

Required to be failed analytes, if preparatory batch

Reported, sufficient sample

Including material is available

Surrogates (see full explanation in

Appendix G)

DoD Quality Systerms Manual — Version 4.2 Final

Page 3 of 4

ED_005025_00020246-00419




Method Validated: 300.0

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 9/02/2014
Date: 9/03/2014

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

SDG#:_550-30492-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Matrix Spike One MS per For matrix evaluation, use Examine the project- For the specific For matrix evaluation MS/MSD listed is not
(MS) preparatory laboratory in-house LCS specific 000s. Contact analyte(s) in the only. If MS results are associated with this SDG
batch per matrix | acceptance criteria (not to the client as to parent sample, apply | outside the LCS limits,
(see box D- 7) exceed 20%). additional measures to J- flag if acceptance the data shall be
be taken, criteria are not met. evaluated to determine
the source of
If using AFCEE; difference and to
Apply “M” flag determine if there is a
matrix effect or
analytical error.
Matrix Spike One per RPD <15% (between MS Examine the project- For the specific The data shall be See above
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.
if using AFCEE;
Apply “M” flag
Field Duplicate Project specified | RPD =10% Qualify sample For the specific No field duplicates submitted
— 1 dup for every analyte(s) in the with this SDG
10 samples parent & dup
samples, apply J- flag
if acceptance criteria
are not met.
Results NA NA NA Apply J-flag to all No samples reported
Reported results between LOD and LOQ
Between LOD between LOD and
and LOQ LoQ.
Validator flags: If
using AFCEE; Apply
“F” flag
QC Blanks Equipment Blank | NA NA Associated samples Not collected
(Equipment — as needed less than 5x the blank
Blanks and Field Blank — as value (10x for
Field Blanks) needed common lab

contaminants) are
qualified as estimated
and flagged “B”.
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Data Evaluation Narrative

AMEC Project: Former Williams AFB

AMEC Project Number: 9101110001.5300.5301
Site: ST012 — Enhanced Bioremediation Field Test
Sampling Event: August 2014

Matrix: Groundwater

SDG: 550-30706-1

1.0 INTRODUCTION

A data quality evaluation (DQE) was performed on the data reported for the Enhanced
Bioremediation Field Test conducted at Site ST012 in August 2014 at the former Williams Air
Force Base (WAFB), located in Mesa, Arizona. The following sections provide summary
discussions of the required data qualifications for each site and analytical methods for samples
collected at the former WAFB. Data validation was conducted on 100% of the primary samples
and field quality control samples (rinsate blanks and laboratory control sample/laboratory
control sample duplicate [LCS/LCSD] samples). A Level Il DQE was performed using
supplemental checklists to review the following quality control elements: laboratory case
narrative, sample documentation, chain-of-custody, holding time protocols, method blank
results, laboratory control sample (LCS) results, surrogate recoveries (where applicable),
method sensitivity, and completeness.

Data was reviewed using precision and accuracy control limits presented in The Department of
Defense (DoD) Quality Systems Manual (QSM) Version 4.2 (DoD, 2010). DQE data
qualifications were applied if necessary in accordance with procedures in Air Force Center for
Environmental Excellence (AFCEE) Quality Assurance Project Plan (QAPP), Version 4.0.01
(AFCEE, 2005), the method, and professional judgment using the following qualifiers:

J = The reported concentration is considered an estimated value due to discrepancies in
meeting certain analyte-specific quality control criteria.

F = The reported concentration is between the reporting limit (RL) and method detection
limit (MDL) and is considered an estimated value

UJ = The target compound was not detected and the reporting limit is considered imprecise
due to discrepancies in meeting certain analyte-specific quality control criteria.

B = The result may be biased high or a false positive based on blank data.

M= The reported concentration is estimated due to matrix effects.

R = The data are considered unusable due to discrepancies in meeting certain quality
control criteria and may not be used in decision making.

Former Williams AFB, Mesa, Arizona 10of5 October 2014
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Data Evaluation Narrative - SDG: 550-30706-1

2.0 DELIVERABLES

The data packages as submitted to AMEC Environment and Infrastructure, Inc. (AMEC) are
complete as stipulated in the Draft Uniform Federal Policy Quality Assurance Project Plan (UFP-
QAPP) for Site ST012 Enhanced Bioremediation Field Test Plan (AMEC, 2014), and the
applicable guidelines described in the former Williams AFB Performance Based Remediation
Program QAPP and standard operating procedures (SOPs) (collectively referred to as the
QAPP/SOP [AMEC, 2012]) for U.S. States Environmental Protection Agency (EPA) Method
300.0.

3.0 SAMPLE INTEGRITY

Samples within this sample delivery group (SDG), collected from ST012, were submitted to
TestAmerica lLaboratories (TAL) in Phoenix, Arizona. The samples were submitted for bromide
and sulfate by USEPA method E300.0.

Based on the information provided on the cooler receipt forms, samples arrived at the laboratory
within temperature and preservation requirements. Completed COC documents are included in
the data package.

4.0 SAMPLE IDENTIFICATION

This SDG contains the following water samples:

Site: ST012
ST012-W11-WG-082914
ST012-W30-WG-082914

These samples were collected on August 29,2014.

5.0 SAMPLE QUALIFICATION

Only those components that required qualification of the data are presented in this narrative.
All Level Il components were within the QC limits; therefore, no qualification was required for
the data.

6.0 BROMIDE AND SULFATE (EPA 300.0)

Samples collected from site ST012 were submitted for anions by USEPA Method 300.0. The
samples submitted to the TAL-Phoenix laboratory were analyzed for Bromide and Sulfate. A
Level Il validation was performed on this method and all components were within the SAP/TAL
SOP criteria.

Former Williams AFB, Mesa, Arizona 20f5 October 2014
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Data Evaluation Narrative - SDG: 550-30706-1
6.1 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of bromide and sulfate by USEPA Method E300.0 with the exception of analytes that
required dilution. None of the samples reported in this SDG required dilution.

7.0 OVERALL SITE EVALUATION AND PROFESSIONAL JUDGMENT FLAGGING
CHANGES

Edits to the DQE qualifiers by professional judgment were not required, and the data are usable
as qualified in this data narrative.

8.0 SUMMARY OF DATA QUALITY INDICATORS

This section provides an assessment of the data based on project data quality indicators (DQIs)
described on QAPP Worksheet #37 of the QAPP/SOP (AMEC, 2012). The DQls consist of
precision, accuracy, representativeness, comparability, completeness, and sensitivity.

8.1 Precision

An assessment of precision of analytical data is accomplished via review of field duplicate and
MS/MSD analyses. Field duplicate and MS/MSD analyses are used to assess field variability,
which includes sample collection/handling as well as matrix homogeneity. Precision is
expressed as the relative percent difference (RPD) between results for duplicate pairs.

No field duplicate or project specific samples were submitted for MS/MSD analyses in the SDG;
however, the laboratory analyzed a LCS/LCSD and a MS/MSD on a non-project sample for
batch precision. Duplicate precision for anions was within QC limits; therefore, overall method
and sample matrix precision are acceptable and achieve project objectives.

8.2 Accuracy (Bias)

An assessment of accuracy of analytical data is accomplished via evaluation of the spike
recoveries in the MS/MSD, LCS, post digestion spike samples, and surrogate spike
compounds, in addition to calibration criteria. Accuracy is expressed as percent recovery.
Accuracy data were compliant with the program document QAPP/SOP, as all associated
LCS/LCSD recoveries were within control. Therefore, the data results indicate method and
maltrix accuracy is acceptable to achieve project objectives.

8.3 Representativeness

Representativeness for the analytical data is determined through evaluation of the associated
blank data and evaluation of appropriate sample handling procedures. All samples were
properly stored and preserved in the field and at TestAmerica and blanks were all non-detect.
The analytical results indicate sample data are representative of the Site conditions.

Former Williams AFB, Mesa, Arizona 3of5 October 2014
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Data Evaluation Narrative - SDG: 550-30706-1
8.4 Comparability

Comparability addresses the confidence with which one data set can be compared to another.
Use of appropriate sampling methods, COC procedures, and EPA-approved analytical
methods, as well as adherence to strict QA/QC procedures, provide the basis for uniformity in
sample collection and analysis. Analytical data were generated by TestAmerica using standard
reporting units of milligrams per liter and methods for all parameters. In addition, sample
collection and analytical method protocols were implemented in accordance with approved,
documented procedures. Analytical data are determined to be comparable to previous Site
results.

8.5 Completeness

Completeness of the field sampling activities were assessed in terms of the actual number and
type of sample results received from the field and laboratory, as compared with the planned
number and type of sample results. All samples planned were collected which meets a field
completeness of 100%.

Analytical completeness of data is a measure of the number of valid project-specific data
results obtained in comparison to the total number of data results projected to achieve project
DQOs. Valid data are defined as data that meet the project-specific DQOs. No data were
rejected as a result of the data validation. The completeness goals met the 80 percent goal for
field and laboratory data expected for this project.

8.6 Sensitivity

Analytical methods and LOQs were implemented in accordance with the QAPP/SOP and EPA
promulgated methodologies. Method RLs were achieved for the event ; therefore, sensitivity
requirements were met.

8.7 Usability Summary

The data generated during the August 2014 sampling event did not require qualification and the
analytical results indicate sample data is representative of the Site conditions. The DQOs for
the Enhanced Bioremediation Field Test is to produce data to support design of anaerobic
methods for the ST012 remedy if selected.

Former Williams AFB, Mesa, Arizona 40f 5 October 2014
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Data Evaluation Narrative - SDG: 550-30706-1
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Flagged Data Reports

ED_005025_00020246-00426



Clent Sample Resulls

shrunture, .

Testbmerioa Job [0 BE0-20706-1

Chisnt Sample 1D STOI2-WA-WE-082014
B Dollected: B8/E814 1143
Date Reuedvod: 08/20014 18:02

Lab Sample ) 550307081
Walrbs Water

Blothad: 300.0 - Anlons, lon Shromatography

i Anadyie Hesudt Dhadiler
Bromide 33
o Sulate Fe]

Date Collscted: 082814 1342

poy 3 A ryadese
el paktla oty ]
QBRI E 2043 §

GRS A3 4

Lab Sample I 550.30706-2
RMatrin: Wabsr

Pate Recoived: URIE1L 18483

Biethod: 3000 - Anlong, bon Chromatography

Hnadvte Revull Chusiifisr PBrapared yzad U Fa
| Rramide 1.5 G50 GUAEAA FTS
| Bulfam 94 28 R4 2118

Tastdmerios Pho

ED_005025_00020246-00427




Data Evaluation Narrative - SDG: 550-30706-1

Data Quality Evaluation Checklists
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Method Validated: _300.0 Initial Review by:  T. Noreikas

Senior Review by: J. Hartness

Date: 10/21/2014
Date: 10/21/2014

SDG#:_550-30706-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QG Check Frequency Cri?eria Action Crﬁgriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; Not applicable (NA) This is a ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.g.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Limit of At initial set-up See 40 CFR 1368. MDL Run MDL / LOD NA Samples cannot be Level i
Detection and verification checks must verification check at analyzed without a
Determination subsequently produce a signal at least 3 higher level and set valid MDL.
and Verification | once per 12 times the instrument's noise | MDL higher or
(LOD) Study month period,; level. reconduct MDL study
otherwise (see box D-13).
quarterly LOD
verification
checks shall be
performed (see
box D-13)
Limit of At initial set-up Within calibration range Re-run LOQ NA Samples cannot be Level ll
Quantitation and including low standard; analyzed without a
Establishment subsequently within method precision and valid LOQ
and Verification | once per 12 accuracy.
(LOQ) Study month period;
otherwise
quarterly LOQ
verification
checks shall be
performed (see
box D-14)
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Date: 10/21/2014
Date: 10/21/2014

Method Validated: _300.0 SDG#:_550-30706-1

Matrix: Groundwater

Initial Review by:  T. Noreikas
Senior Review by: J. Hartness

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Retention Time | At method set-up | RT width is + 3 times NA NA Level ll
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 24-hour
Calculated for {e.g., column study.
Each Analyte change)
and Surrogate
Container, All field samples | 500 ml poly, Cool to NA Samples analyzed Use professional Collected: 8/29/14
Preservation, 4°C outside of holding judgment to determine | Temp: 1.3°C
and Holding Nitrate — 48 hours time or received effect of improper OK
Time Nitrite, sulfate, chloride — unpreserved are container
28 days qualified as estimated Bromide and Sulfate
and flagged “J” or Analyzed: 9/2/14
“uJ” OK
ICAL for All Initial calibration R 20.995 Correct problem then Flagging criteria are Problem must be Level I
Analytes prior to sample repeat initial calibration. not appropriate. corrected. No samples
(Minimum analysis may be run until ICAL
Three has passed.
Standards and
One Calibration
Blank)
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be Level |l
Calibration initial calibration all analytes within + 10% of | verify second source not appropriate. corrected. No samples
Verification expected value (initial standard. Rerun second may be run until
source) source verification. If calibration has been

that fails, correct verified.

problem and repeat

initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA Level Il
Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.
Surrogate
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Method Validated: 300.0

Initial Review by:

T. Noreikas

Senior Review by: J. Hartness

Date: 10/21/2014
Date: 10/21/2014

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

SDG#:_550-30706-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags

Midrange After every 10 All analytes within Correct problem then Apply Q-flag to all No samples may be Level Il

Continuing field samples established retention time repeat CCV. If that fails, | results for the specific | analyzed until the

Calibration and at end of the | windows and within + 10% | then repeat ICAL. analyte(s) in all problem has been

Verification analysis of true value Reanalyze all samples samples since the corrected.

(CCV) seguence. since last successful last acceptable

calibration verification. calibration
verification, if .
reanalysis is not
possible.

Method Blank One per No analytes detected > 1% Correct problem, then Lab: Apply B-flag p. 8 Bromide and Sulfate
preparatory RL. See box D-1. see criteria in box D-1; if | to all results for MB 550-43571/2= ND
batch required, reprep then the specific

reanalyze method blank analyte{s) in all
and all samples samples in the
processed with the associated
contaminated blank. preparatory batch.
Validator;  Apply
“B” flag if result is
less  than  5x
method blank.

Laboratory One LCS per Use laboratory in-house Correct problem, then if corrective action p. 8 Bromide and Sulfate

Control Sample | preparatory LCS acceptance criteria reprep and reanalyze fails apply J-flag to LCS/LCSD 550-43571/5 & 6

(LCS) batch (not to exceed 20%).See the LCS and all samples | specific analyte(s) in All ok

Containing All Box D-3. in the associated all samples in the

Analytes preparatory batch for associated

Required to be failed analytes, if preparatory batch

Reported, sufficient sample

Including material is available

Surrogates (see full explanation in

Appendix G)
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Method Validated: 300.0

Initial Review by:

T. Noreikas

Senior Review by: J. Hartness

Date: 10/21/2014
Date: 10/21/2014

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

SDG#:_550-30706-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Matrix Spike One MS per For matrix evaluation, use Examine the project- For the specific For matrix evaluation MS/MSD listed is not a
(MS) preparatory laboratory in-house LCS specific 000s. Contact analyte(s) in the only. If MS results are project specified sample
batch per matrix | acceptance criteria (not to the client as to parent sample, apply | outside the LCS limits, | 550-30742-1 = OK
(see box D- 7) exceed 20%). additional measures to J- flag if acceptance the data shall be
be taken, criteria are not met. evaluated to determine
the source of
If using AFCEE; difference and to
Apply “M” flag determine if there is a
matrix effect or
analytical error.
Matrix Spike One per RPD <15% (between MS Examine the project- For the specific The data shall be See above
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.
if using AFCEE;
Apply “M” flag
Field Duplicate Project specified | RPD =10% Qualify sample For the specific No field duplicates submitted
— 1 dup for every analyte(s) in the with this SDG
10 samples parent & dup
samples, apply J- flag
if acceptance criteria
are not met.
Results NA NA NA Apply J-flag to all No samples reported
Reported results between LOD and LOQ
Between LOD between LOD and
and LOQ LoQ.
Validator flags: If
using AFCEE; Apply
“F” flag
QC Blanks Equipment Blank | NA NA Associated samples Not collected
(Equipment — as needed less than 5x the blank
Blanks and Field Blank — as value (10x for
Field Blanks) needed common lab

contaminants) are
qualified as estimated
and flagged “B”.
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Data Evaluation Narrative

AMEC Project: Former Williams AFB

AMEC Project Number: 9101110001.5300.5301
Site: ST012 — Enhanced Bioremediation Field Test
Sampling Event: September 2014

Matrix: Groundwater

SDG: 550-31025-1

1.0 INTRODUCTION

A data quality evaluation (DQE) was performed on the data reported for the Enhanced
Bioremediation Field Test conducted at Site ST012 in September 2014 at the former Williams
Air Force Base (WAFB), located in Mesa, Arizona. The following sections provide summary
discussions of the required data qualifications for each site and analytical methods for samples
collected at the former WAFB. Data validation was conducted on 100% of the primary samples
and field quality control samples (rinsate blanks and laboratory control sample/laboratory
control sample duplicate [LCS/LCSD] samples). A Level Il DQE was performed using
supplemental checklists to review the following quality control elements: laboratory case
narrative, sample documentation, chain-of-custody, holding time protocols, method blank
results, laboratory control sample (LCS) results, surrogate recoveries (where applicable),
method sensitivity, and completeness.

Data was reviewed using precision and accuracy control limits presented in The Department of
Defense (DoD) Quality Systems Manual (QSM) Version 4.2 (DoD, 2010). DQE data
qualifications were applied if necessary in accordance with procedures in Air Force Center for
Environmental Excellence (AFCEE) Quality Assurance Project Plan (QAPP), Version 4.0.01
(AFCEE, 2005), the method, and professional judgment using the following qualifiers:

J = The reported concentration is considered an estimated value due to discrepancies in
meeting certain analyte-specific quality control criteria.

F = The reported concentration is between the reporting limit (RL) and method detection
limit (MDL) and is considered an estimated value

UJ = The target compound was not detected and the reporting limit is considered imprecise
due to discrepancies in meeting certain analyte-specific quality control criteria.

B = The result may be biased high or a false positive based on blank data.

M= The reported concentration is estimated due to matrix effects.

R = The data are considered unusable due to discrepancies in meeting certain quality
control criteria and may not be used in decision making.

Former Williams AFB, Mesa, Arizona 10of5 November 2014
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Data Evaluation Narrative - SDG: 550-31025-1

2.0 DELIVERABLES

The data packages as submitted to AMEC Environment and Infrastructure, Inc. (AMEC) are
complete as stipulated in the Draft Uniform Federal Policy Quality Assurance Project Plan (UFP-
QAPP) for Site ST012 Enhanced Bioremediation Field Test Plan (AMEC, 2014), and the
applicable guidelines described in the former Williams AFB Performance Based Remediation
Program QAPP and standard operating procedures (SOPs) (collectively referred to as the
QAPP/SOP [AMEC, 2012]) for U.S. States Environmental Protection Agency (EPA) Method
300.0.

3.0 SAMPLE INTEGRITY

Samples within this sample delivery group (SDG), collected from ST012, were submitted to
TestAmerica Laboratories (TAL) in Phoenix, Arizona. The samples were submitted for bromide
and sulfate by USEPA method E300.0.

Based on the information provided on the cooler receipt forms, samples arrived at the laboratory
within temperature and preservation requirements. Completed COC documents are included in
the data package.

4.0 SAMPLE IDENTIFICATION

This SDG contains the following water samples:

Site: ST012
ST012-W11-WG-1000GAL
ST012-W30-WG-500GAL

These samples were collected on September 4, 2014.

5.0 SAMPLE QUALIFICATION

Only those components that required qualification of the data are presented in this narrative.
All Level Il components were within the QC limits; therefore, no qualification was required for
the data.

6.0 BROMIDE AND SULFATE (EPA 300.0)

Samples collected from site ST012 were submitted for anions by USEPA Method 300.0. The
samples submitted to the TAL-Phoenix laboratory were analyzed for Bromide and Sulfate. A
Level II validation was performed on this method and all components were within the SAP/TAL
SOP criteria.
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6.1 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of bromide and sulfate by USEPA Method E300.0 with the exception of analytes that
required dilution. Sulfate in each sample required a 20x dilution.

7.0 OVERALL SITE EVALUATION AND PROFESSIONAL JUDGMENT FLAGGING
CHANGES

Edits to the DQE qualifiers by professional judgment were not required, and the data are usable
as qualified in this data narrative.

8.0 SUMMARY OF DATA QUALITY INDICATORS

This section provides an assessment of the data based on project data quality indicators (DQIs)
described on QAPP Worksheet #37 of the QAPP/SOP (AMEC, 2012). The DQlIs consist of
precision, accuracy, representativeness, comparability, completeness, and sensitivity.

8.1 Precision

An assessment of precision of analytical data is accomplished via review of field duplicate and
MS/MSD analyses. Field duplicate and MS/MSD analyses are used to assess field variability,
which includes sample collection/handling as well as matrix homogeneity. Precision is
expressed as the relative percent difference (RPD) between results for duplicate pairs.

No field duplicate or project specific samples were submitted for MS/MSD analyses in the SDG;
however, the laboratory analyzed a LCS/LCSD and a MS/MSD on a non-project sample for
batch precision. Duplicate precision for anions was within QC limits; therefore, overall method
and sample matrix precision are acceptable and achieve project objectives.

8.2 Accuracy (Bias)

An assessment of accuracy of analytical data is accomplished via evaluation of the spike
recoveries in the MS/MSD, LCS, post digestion spike samples, and surrogate spike
compounds, in addition to calibration criteria. Accuracy is expressed as percent recovery.
Accuracy data were compliant with the program document QAPP/SOP, as all associated
LCS/LCSD recoveries were within control. Therefore, the data results indicate method and
maltrix accuracy is acceptable to achieve project objectives.

8.3 Representativeness

Representativeness for the analytical data is determined through evaluation of the associated
blank data and evaluation of appropriate sample handling procedures. All samples were
properly stored and preserved in the field and at TestAmerica and blanks were all non-detect.
The analytical results indicate sample data are representative of the Site conditions.
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8.4 Comparability

Comparability addresses the confidence with which one data set can be compared to another.
Use of appropriate sampling methods, COC procedures, and EPA-approved analytical
methods, as well as adherence to strict QA/QC procedures, provide the basis for uniformity in
sample collection and analysis. Analytical data were generated by TestAmerica using standard
reporting units of milligrams per liter and methods for all parameters. In addition, sample
collection and analytical method protocols were implemented in accordance with approved,
documented procedures. Analytical data are determined to be comparable to previous Site
results.

8.5 Completeness

Completeness of the field sampling activities were assessed in terms of the actual number and
type of sample results received from the field and laboratory, as compared with the planned
number and type of sample results. All samples planned were collected which meets a field
completeness of 100%.

Analytical completeness of data is a measure of the number of valid project-specific data
results obtained in comparison to the total number of data results projected to achieve project
DQOs. Valid data are defined as data that meet the project-specific DQOs. No data were
rejected as a result of the data validation. The completeness goals met the 80 percent goal for
field and laboratory data expected for this project.

8.6 Sensitivity

Analytical methods and LOQs were implemented in accordance with the QAPP/SOP and EPA
promulgated methodologies except where constituents required dilution to place the results
within the calibration range. As previously mentioned, sulfate required dilution in each sample;
however, for the undiluted constituents, sensitivity requirements were met.

8.7 Usability Summary

The data generated during the September 2014 sampling event did not require qualification and
the analytical results indicate sample data is representative of the Site conditions. The DQOs
for the Enhanced Bioremediation Field Test is to produce data to support design of anaerobic
methods for the ST012 remedy if selected.
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Flagged Data Reports
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Client Sample Results

Client AMEC Environment & Infrastructurs, Ing
Froject/Site; FWAFB 8T012

Testhmedoa Job ([ 580-31025-3

Client Sample 1D STO12-W - WE-500gal
Date Collocted: 0904114 15:05

Date Received: DUQ4N4ITAS

Method: 300.0 - Anlons, lon Chromatography

Lab Sample 1 850-3102581

Matrix; Water

Analyte Result Gualifier RL OL. Unit 2 Prapared Analyzed 28 Fag
| Bromids 2.9 686 mg T GEIGHA 50134 i
| Sulfate 260 4 mgiL BRIG5/14 20:52 20
Hent Sample 1D ST12-WH-WGE-1000g4] Lab Sample 1D 880-31028-2
fiate Golectod: 08/04/14 16:41 Matriz: Water
Ointe Received: 0804714 17:48

Method: 300.0 - Anlons, lon Chromatography

o Analyte Result Swalifior Ri. MOL Unit o Prapargd Anatyzed Dt Fag
| Bramide 2.8 0.50 mgl RIESA4 2110 1
| Bulate “8D 40 gl QOG54 21:0% 26

Page 7 of 14
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Method Validated: _300.0 Initial Review by:  D. Howard

Senior Review by: J. Hartness

Date: 11/19/14
Date: 11/24/14

SDG#._550-31025-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate results; Not applicable (NA) This is a ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.g.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Limit of At initial set-up See 40 CFR 1368. MDL Run MDL / LOD NA Samples cannot be Level Il
Detection and verification checks must verification check at analyzed without a
Determination subsequently produce a signal at least 3 higher level and set valid MDL.
and Verification | once per 12 times the instrument's noise | MDL higher or
(LOD) Study month period,; level. reconduct MDL study
otherwise (see box D-13).
quarterly LOD
verification
checks shali be
performed (see
box D-13)
Limit of At initial set-up Within calibration range Re-run LOQ NA Samples cannot be Level Il
Quantitation and including low standard; analyzed without a
Establishment subsequently within method precision and valid LOQ
and Verification | once per 12 accuracy.
(LOQ) Study month period;
otherwise
quarterly LOQ
verification
checks shall be
performed (see
box D-14)

DoD Quality Systerms Manual — Version 4.2 Final
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Date: 11/19/14
Date: 11/24/14

Method Validated: _300.0 SDG#:_550-31025-1

Matrix: Groundwater

Initial Review by:  D. Howard
Senior Review by: J. Hartness

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE Notes/Flags
Retention Time | At method set-up | RT width is + 3 times NA NA Level I
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 24-hour
Calculated for {e.g., column study.
Each Analyte change)
and Surrogate
Container, All field samples | 500 ml poly, Cool to NA Samples analyzed Use professional Collected: 9/4/14
Preservation, 4°C outside of holding judgment to determine | Temp: 2.0°C
and Holding Nitrate — 48 hours time or received effect of improper OK
Time Nitrite, sulfate, chloride — unpreserved are container
28 days qualified as estimated Bromide and Sulfate
and flagged “J” or Analyzed: 9/5/14
“UJg” OK
ICAL for All Initial calibration R 20.995 Correct problem then Flagging criteria are Problem must be Level I
Analytes prior to sample repeat initial calibration. not appropriate. corrected. No samples
(Minimum analysis may be run until ICAL
Three has passed.
Standards and
One Calibration
Blank)
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be Level ||
Calibration initial calibration all analytes within £ 10% of | verify second source not appropriate. corrected. No samples
Verification expected value (initial standard. Rerun second may be run until
source) source verification. If calibration has been

that fails, correct verified.

problem and repeat

initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA Level i
Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.
Surrogate

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: _300.0 Initial Review by:  D. Howard

Senior Review by: J. Hartness

Date: 11/19/14
Date: 11/24/14

SDG#._550-31025-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE Notes/Flags

Midrange After every 10 All analytes within Correct problem then Apply Q-flag to all No samples may be Level Il

Continuing field samples established retention time repeat CCV. If that fails, | results for the specific | analyzed until the

Calibration and at end of the | windows and within £ 10% | then repeat ICAL. analyte(s) in all problem has been

Verification analysis of true value Reanalyze all samples samples since the corrected.

(CCV) seguence. since last successful last acceptable

calibration verification. calibration
verification, if .
reanalysis is not
possible.

Method Blank One per No analytes detected > 1% Correct problem, then Lab: Apply B-flag p. 8 Bromide and Sulfate
preparatory RL. See box D-1. see criteria in box D-1;if | to all results for MB 550-43923/2= ND
batch required, reprep then the specific

reanalyze method blank analyte{s) in all
and all samples samples in the
processed with the associated
contaminated blank. preparatory batch.
Validator;  Apply
“B” flag if result is
less  than  5x
method blank.

Laboratory One LCS per Use laboratory in-house Correct problem, then if corrective action p. 8 Bromide and Sulfate

Control Sample | preparatory LCS acceptance criteria reprep and reanalyze fails apply J-flag to LCS/LCSD 550-43923/5,6

(LCS) batch (not to exceed 20%).See the LCS and all samples | specific analyte(s) in All ok

Containing All Box D-3. in the associated all samples in the

Analytes preparatory batch for associated

Required to be failed analytes, if preparatory batch

Reported, sufficient sample

Including material is available

Surrogates (see full explanation in

Appendix G)

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: 300.0

Initial Review by:

D. Howard

Senior Review by: J. Hartness

Date: 11/19/14
Date: 11/24/14

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

SDG#._550-31025-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Critperia Action Crggriag Comments DQE Notes/Flags
Matrix Spike One MS per For matrix evaluation, use Examine the project- For the specific For matrix evaluation p.8
(MS) preparatory laboratory in-house LCS specific 000s. Contact analyte(s) in the only. If MS results are MS/MSD listed is not a
batch per matrix | acceptance criteria (not to the client as to parent sample, apply | outside the LCS limits, | project specified sample
(see box D- 7) exceed 20%). additional measures to J- flag if acceptance the data shall be 550-31023-A-2MS/MSD AT
be taken, criteria are not met. evaluated to determine | OK
the source of
If using AFCEE; difference and to
Apply “M” flag determine if there is a
matrix effect or
analytical error.
Matrix Spike One per RPD <15% (between MS Examine the project- For the specific The data shall be See above
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.
if using AFCEE;
Apply “M” flag
Field Duplicate Project specified | RPD =10% Qualify sample For the specific No field duplicates submitted
— 1 dup for every analyte(s) in the with this SDG
10 samples parent & dup
samples, apply J- flag
if acceptance criteria
are not met.
Results NA NA NA Apply J-flag to all No samples reported
Reported results between LOD and LOQ
Between LOD between LOD and
and LOQ LoQ.
Validator flags: If
using AFCEE; Apply
‘F” flag
QC Blanks Equipment Blank | NA NA Associated samples Not collected
(Equipment — as needed less than 5x the blank
Blanks and Field Blank — as value (10x for
Field Blanks) needed common lab

contaminants) are
qualified as estimated
and flagged “B”.

DoD Quality Systerms Manual — Version 4.2 Final
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Data Evaluation Narrative

AMEC Project: Former Williams AFB

AMEC Project Number: 9101110001.5300.5301
Site: ST012 — Enhanced Bioremediation Field Test
Sampling Event: September 2014

Matrix: Groundwater

SDG: 550-31115-1

1.0 INTRODUCTION

A data quality evaluation (DQE) was performed on the data reported for the Enhanced
Bioremediation Field Test conducted at Site ST012 in September 2014 at the former Williams
Air Force Base (WAFB), located in Mesa, Arizona. The following sections provide summary
discussions of the required data qualifications for each site and analytical methods for samples
collected at the former WAFB. Data validation was conducted on 100% of the primary samples
and field quality control samples (rinsate blanks and laboratory control sample/laboratory
control sample duplicate [LCS/LCSD] samples). Data validation was performed using
supplemental checklists to review the following quality control elements. A Level Il DQE was
performed on the analyses using the following criteria: laboratory case narrative, sample
documentation, chain-of-custody, holding time protocols, method blank resuits, laboratory
control sample (LCS) results, surrogate recoveries (where applicable), method sensitivity, and
completeness.

Data was reviewed using precision and accuracy control limits presented in The Department of
Defense (DoD) Quality Systems Manual (QSM) Version 4.2 (DoD, 2010). DQE data
qualifications were applied if necessary in accordance with procedures in Air Force Center for
Environmental Excellence (AFCEE) Quality Assurance Project Plan (QAPP), Version 4.0.01
(AFCEE, 2005), the method, and professional judgment using the following qualifiers:

J = The reported concentration is considered an estimated value due to discrepancies in
meeting certain analyte-specific quality control criteria.

F = The reported concentration is between the reporting limit (RL) and method detection
limit (MDL.) and is considered an estimated value

UJ = The target compound was not detected and the reporting limit is considered imprecise
due to discrepancies in meeting certain analyte-specific quality control criteria.

B = The result may be biased high or a false positive based on blank data.

M= The reported concentration is estimated due to matrix effects.

R = The data are considered unusable due to discrepancies in meeting certain quality
control criteria and may not be used in decision making.

Former Williams AFB, Mesa, Arizona 10of5 September 2014
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Data Evaluation Narrative - SDG: 550-31115-1

2.0 DELIVERABLES

The data packages as submitted to AMEC Environment and Infrastructure, Inc. (AMEC) are
complete as stipulated in the Draft Uniform Federal Policy Quality Assurance Project Plan (UFP-
QAPP) for Site ST012 Enhanced Bioremediation Field Test Plan (AMEC, 2014), and the
applicable guidelines described in the former Williams AFB Performance Based Remediation
Program QAPP and standard operating procedures (SOPs) (collectively referred to as the
QAPP/SOP [AMEC, 2012]) for U.S. States Environmental Protection Agency (EPA) Method
300.0.

3.0 SAMPLE INTEGRITY

Samples within this sample delivery group (SDG), collected from ST012, were submitted to
TestAmerica lLaboratories (TAL) in Phoenix, Arizona. The samples were submitted for bromide
and sulfate by USEPA Method E300.0.

Based on the information provided on the cooler receipt forms, samples arrived at the laboratory
within temperature and preservation requirements. Completed COC documents are included in
the data package.

4.0 SAMPLE IDENTIFICATION

This SDG contains the following water and quality control (QC) samples:

Site: ST012

ST012-W11-EBR-X-1674

ST012-W11-EBR-X-6000

ST012-W11-EBR-X-2004

ST012-W11-EBR-X-6500

ST012-W11-EBR-X-2500

ST012-W11-EBR-X-7000

ST012-W11-EBR-X-3000

ST012-W11-EBR-X-7500

ST012-W11-EBR-X-3500

ST012-W11-EBR-X-8000

ST012-W11-EBR-X-500

ST012-W11-EBR-X-8500

ST012-W11-EBR-X-4500

ST012-W11-EBR-X-8000

ST012-W11-EBR-X-5000

ST012-W11-EBR-X-8500

ST012-W11-EBR-X-5500 ST012-W11-EBR-X-10000

These samples were collected on September 6-8, 2014. The laboratory performed a matrix
spike/matrix spike duplicate analysis on sample ST012-W11-EBR-X-1674.

5.0 SAMPLE QUALIFICATION

Only those components that required qualification of the data are presented in this narrative.
All Level Il components were within the QC limits; however, the following was noted:

o MS/MSD recoveries exceeded QC limits (no qualification required).

Former Williams AFB, Mesa, Arizona 20f5 September 2014
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Data Evaluation Narrative - SDG: 550-31115-1

6.0 BROMIDE AND SULFATE (EPA 300.0)

Samples collected from site STO12 were submitted for bromide and sulfate by Method E300.0.
A Level Il validation was performed on this method and all components were within the
QAPP/SOP criteria.

6.1 Matrix Spike/Matrix Spike Duplicate

The laboratory performed a MS/MSD on sample ST012-W11-EBR-X-1674 and the recoveries
for sulfate exceeded the QC limits.

Action: No qualification was required because sulfate was present in the parent sample
at a concentration greater than 4x the spike amount. In addition, the sample was
analyzed at a dilution and the recoveries for sulfate fell within the QC limits.

6.2 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of bromide and sulfate by USEPA Method E300.0 with the exception of analytes that
required dilution. Dilutions were required for sulfate in the samples reported in this SDG.

7.0 OVERALL SITE EVALUATION AND PROFESSIONAL JUDGMENT FLAGGING
CHANGES

Edits to the DQE qualifiers by professional judgment were not required, and the data are usable
as qualified in this data narrative.

8.0 SUMMARY OF DATA QUALITY INDICATORS

This section provides an assessment of the data based on project data quality indicators (DQIs)
described on QAPP Worksheet #37 of the QAPP/SOP (AMEC, 2012). The DQIs consist of
precision, accuracy, representativeness, comparability, completeness, and sensitivity.

8.1 Precision

An assessment of precision of analytical data is accomplished via review of field duplicate and
MS/MSD analyses. Field duplicate and MS/MSD analyses are used to assess field variability,
which includes sample collection/handling as well as matrix homogeneity. Precision is
expressed as the relative percent difference (RPD) between results for duplicate pairs.

No field duplicate samples were submitted analyses in the SDG; however, the laboratory
analyzed a LCS/LCSD and a MS/MSD on a project sample for batch precision. Duplicate
precision for anions was within QC limits; therefore, overall method and sample matrix precision
are acceptable and achieve project objectives.

Former Williams AFB, Mesa, Arizona 3of5 September 2014
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Data Evaluation Narrative - SDG: 550-31115-1
8.2 Accuracy (Bias)

An assessment of accuracy of analytical data is accomplished via evaluation of the spike
recoveries in the MS/MSD, LCS, post digestion spike samples, and surrogate spike
compounds, in addition to calibration criteria. Accuracy is expressed as percent recovery.
Accuracy data were compliant with the program document QAPP/SOP, as all associated
LCS/LCSD recoveries were within control. Therefore, the data results indicate method and
matrix accuracy is acceptable to achieve project objectives.

8.3 Representativeness

Representativeness for the analytical data is determined through evaluation of the associated
blank data and evaluation of appropriate sample handling procedures. All samples were
properly stored and preserved in the field and at TestAmerica and blanks were all non-detect.
The analytical results indicate sample data are representative of the Site conditions.

8.4 Comparability

Comparability addresses the confidence with which one data set can be compared to another.
Use of appropriate sampling methods, COC procedures, and EPA-approved analytical
methods, as well as adherence to strict QA/QC procedures, provide the basis for uniformity in
sample collection and analysis. Analytical data were generated by TestAmerica using standard
reporting units of milligrams per liter and methods for the parameters. In addition, sample
collection and analytical method protocols were implemented in accordance with approved,
documented procedures. Analytical data are determined to be comparable to previous Site
resulits.

8.5 Completeness

Completeness of the field sampling activities were assessed in terms of the actual number and
type of sample results received from the field and laboratory, as compared with the planned
number and type of sample results. All samples planned were collected which meets a field
completeness of 100%.

Analytical completeness of data is a measure of the number of valid project-specific data
results obtained in comparison to the total number of data results projected to achieve project
DQOs. Valid data are defined as data that meet the project-specific DQOs. No data were
rejected as a result of the data validation. The completeness goals met the 90 percent goal for
field and laboratory data expected for this project.

8.6 Sensitivity

Analytical methods and LOQs were implemented in accordance with the QAPP/SOP and EPA
promulgated methodologies except where dilutions were required. Dilutions were required for
sulfate resulting in elevated LOQs; however, method RLs were achieved for bromide and
sensitivity requirements were met.

Former Williams AFB, Mesa, Arizona 40f 5 September 2014
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Data Evaluation Narrative - SDG: 550-31115-1
8.7 Usability Summary

The data generated during the September 2014 sampling event did not require qualification and
the analytical results indicate sample data is representative of the Site conditions. The DQOs
for the Enhanced Bioremediation Field Test is to produce data to support design of anaerobic
methods for the ST012 remedy if selected.

9.0 REFERENCES

AFCEE, 2005. Quality Assurance Project Plan, Version 4.0.01, May, 2005.

AMEC, August 11, 2014. Draft Uniform Federal Policy Quality Assurance Project Plan (UFP-
QAPP) (Enhanced Bioremediation Field Test Plan) Operabie Unit 2 Site ST012 - Liquid
Fuels Storage Area, Former Williams Air Force Base, Mesa, Arizona.

AMEC, February 23, 2012. Performance Based Remediation Program Quality Assurance
Project Plan (QAPP) and Standard Operating Procedures (SOPs) (QAP/SOP), Former
Williams Air Force Base, Mesa, Arizona.

DoD, 2010. Department of Defense Quality System Manual, Version 4.2 Final, October 2010.

Prepared/Date: DWK 9/22/2014
Checked/Date:  JAH 9/22/2014
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Flagged Data Reports
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Client Sample Results

Chent: AMECG Environment & Infrasbructre, Ing,
Project/Site: WAFB

3

= A
oY R

EE

Testhmerica Job ) 850-31415-1
B0G: 87012 BEBR

Cliont Sample 1D 8TH12-W1H-EBR-X-1674
Liate Collpcted: 09/06/14 2147
Date Rocolved: B808M4 1136

Method: 300.0 - Anlons, lon Chromalography

Lab Sampls 1 550-311154
Matrix: Walnr

Anglyts Rogult Qualifier Fi. MDL Undt B Proparod Analyzed i Fac
| Brontigs 25 0.50 mgh D070/ 14 15:40 1
 Sulate 120 " it NS 1555 20
Client Sample 1D 3T 2-WI-EBR-X-2004 Lab Bampls 1D; 880-311158.2
Uate Unllected: DSHAG14 22:48 Mateix: Water
Date Recelved: 09/08/14 11:38
HMethod: 300.0 - Anfons, lon Chromatography
Anadyls Resalt Quadifier Ri, ML Uit |33 Praparad Avalyzed il Fac
. Bromide 28 6.89 gl GHIOBITE 16154 1
. Sulfate 260 45 gL ORINBI4 17242 50
Client Sample 1D STOTZWH-EBR-X.2500 Lab Sample 1D 5503111583
Sate Collected; 0RO7H4 0023 Blatriz: Walsr
Diate Received: 0B08M4 11:36
flathod: 300.0 - Andons, fon Clromatography
Analyte Fosult Claatifier RBL DL Unit ] Prapared Analyeed i Fag
| Bromide 26 5.50 g, 0G/68/14 17,41 7
| Sulfate 270 40 gl 090814 17:49 20
Client Sample 1D: 8TOI2-WIL-EBR-X-3060 Lab Sample ID: 550.31115-4
Date Colleoted: 08707134 01:58 Matrix: Water
e B Il 0l
Method: 300.0 -~ Anions, lon Chromatography
Analyte Result Cualifier Ri WOL Uni B Propared Knalyzad Dt Fac
| Bromids 28 0.5 rrgiL, - 050814 1808 i
Sulfate 276 40 g, BOB14 18126 20
Cﬁ&nt Sample 1D ST812-W11-EBR-X3800 Lab Sample 1D 850-31118-5
Date Collested: 0807114 83:30 Matrix: Watey
Date Received: 09/08/14 11:38
Method: 300.0 - Anions, lon Chromatography
Snabyle Result Qualifier 4N ML Unit ¥ Prapared Analyred i Fag
| Bromide 28 .60 Mgl - D9/0EM4 19:23 ¥
: Suifate 217G 44 mgfl GHOBM 4 140 20
Client Sample 1D: STO12-W11-EBR-X-4000 Lab Sample 1D: 550-31115-8
Date Collected: 080714 0803 Matriv: Water
Date Receivedh QREML 1138
Method: 30005 - Andong, lon Chromatography
¢ Analyte Reault Quadifier RL MOBL Unit D Prepared Analyred Dl Fae
. Bromigs 38 50 S 0U/I8 14 19:58 3
| Bulfate 286 40 myil DR B0Y7 20
Testlnerioa Phosanix
Page & of 24 SOR04
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Client Sample Resulls

Client AMEC Environment & Infrastruchurs, Inc.
Project/Sie: WAFB

TestAmerics Job 1D 850-3111541
SDEG: STH2 EBR

Clisgnt Sample 1D STH2-WIL-EBR-X-500
Date Coliected: 0907/14 08:05
Date Rocelved, 0908114 11138

Lab Sample 1D 550-31115-7
fatriz: Waisy

Method: 300.0 - Aninng, lon Chromatography

i Analvte Resull Qualifiar &L MOE Uit o Prapared Analyzed i Fag
. Bramide 2.7 .50 gL, - QWGBI14 2088 1
. Sulfate 18 20 srgyil. QBOBI14 20038 1
Client Sample 1D: STO12-W11-EBR-X-4500 Lab Sample ID: 550-31115-8
Prate Collected: JSATHMS U5:38 Matrix: Walsr
Dhaste Received: 090814 11:38

Method: 3080.0 -« Anlons, lon Chromatography

Anslyte Result Qhalifier RL DL Unit 2 Propared Analyzad Dil Pac
| Bromide 2.6 0.50 mgi. 09/08114 2142 1
| Butfate 280 a7 mgit 09I08/14 2420 P
Client Sample ID: STO12-W1{1-EBR-X-5000 L.ab Sample D) 550-31115.9
Date Uollested: 090714 08:28 Matrix: Watey
{1ate Regeived: BWIBM4 11:386

| Mathod: 300.0 - Anions, lon Chromatography

Anilyta Rasult Qualiffer Rl MOL Unit ja Prepared Anatyzed 08 Fag
. Bromide 28 450 mgiL, T GEI0RIA 51749 1
| Buifate 280 40 nigll DEORIM 2207 20
Client Sample 1D STOI2-WHTEBR 8500 Lab Sample ¥ 850-31118-10
Diate Collected: 08/07/14 0887 Matrin Water
Date Recoived: 0904136

#ethod; 300.0 - Anlonsg, lon Chromatography

Anwlyts Result Quatifer HL MOL Uit 0 Praparsd Analyzed Dil Fac
| Bromide 15 056 mgi. B 09/08/14 23,02 3
. Bulfate 280 40 myit B9I08/14 23:21 20
Hent Sample D STO12-WHL-EBR-X-8000 Lab Sample 1D; 880-311158-11
Date Collected: D8/07H4 41:28 Wiadriz: Water
Date Received: 08/08/14 11:38

| Method: 300.0 - Anions, fon Chromatography

Analyte Reault Qualifier RL B Uit [+] Pruparsd Analyzed 3 Fag
! Bromide 25 050 gL - 09108114 25:3% 3
Suitate 288 44 il OBI0B14. 2587 20
Client Sample I STO42-W11-EBR-X-6500 Lab Sample 1D 55031115812
Date Gollestesd: DOATHE 13:43 Matri Water
Date Recolved: 05/08/14 11.38

¢ Method: 300.0 - Anigas, lon Chromaiography

| Analyte Result Qualifisr "L B, Unit o Preparad Analyzed Lt Fac
. Broide EY 850 mgik. " GRI0EF1A D018 3
| Sulfale 288 45 mgil. GRS 0038 26

Page 10 of 24
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Client Sample Resulls

Chient: AMEC Environment & Infrastruclire, inc.
Project/Sile. WAFB

TestAmerica Job 1D 850-21115-1
ShE STMR EBR

Cliont Sample D 5?&?2«%’&!’?’%&8%}{«?{}{3{)
Date Collocted: BOA7HG 18:28

Lab Sample D 850-311186-13
Matrb Watey

Date Received: 090814 11:38

¢ Method: 308.0 - Anions, lon Chromatography

FPags 11 of 24

Boalyis Result Qualifier Ri MDEL Upit o Prapaved Anabyred Dit Fao
. Bromide 5 0.50 Pyl OUAR4 OGS 1
Swﬁmfam 280 40 gl WO 01 et
Client Sample ID: STO12-WI1-EBR-X-7800 Lab Sample ID: §50-31115-14
Date Collscted: 0W07H417:00 Matrix: Water
Diate Received: 0MOBNM4 1138
Method: 300.0 - Anions, lon Chromatography
| Analyte Besull fuatifivr RL, WL Unit £ Fropared Anslyzed Bl Fae
: Bromide 2.5 .54 mgfl - G9/08114 D188 ]
Suifate 280 4G L. BWOS/14 0148 2
Lab Bample 1 550-31115-15
Diate Collected: B97FHE 1833 Mabrix: Water
Date Hecohvpd: 0910814 11:38
Method: 306.8 « Anions, lon Chramatography
Analyle Resull  Qualifier RL MDL Unit ] Prepared Analyzed O3 Fa
| Bromids 8 050 P 0B/0RITA 3254 1
¢ Suifate 140 20 gl OWOB/4 2522 10
Clsnt Sample ID: 8TO12.W11-EBR-E-8500 Lab Sample 1D 88039118418
Pate Collscted: 8%/07114 20018 Matrixn: Waler
e R L R B
Methad: 300.0 - Andons, lon Chromatography
Anaiyte Result Quatifier RL MOL Unlt B Fropared Analyzed Bl Fac
| Bromide 2.7 .50 mait. 0SB4 23:50
. Suifate 2480 40 i, DU ONEE 20
Client Sample 0 STOE-WH-EBR-X-8000 Lab Sample 1D 350-21118497
Date Collected: D8/H7H4 2984 Matrbx: Water
Uato Received: 09/08/44 1138
| Method: 300.8 - Anfons, lon Chromatography
| Analyte Rosult Cuafifier i ML Unit o Prepared Analyzed It Fag
. Bromide Pk 450 gl - BG4I 14 0045 i
Sulfate 280 &0 g UN0OI14 D114 e
Chient Sample ID: STO12-W11-EBR-X-9500 Lab Sample ID: 550-31115.18
Date Collocted: 0W0THYE 33:33 Matriz: Water
Date Recsived: 09/08M4 11:58
#ethod: 300.0 - Anions, lon Chromatography
Anaiyte Result CGualifier [ ML Unit [y Frapared Anslyzad il Pag
| Bromide 37 .50 mgt, GLIGRIA G1A2
| Bulfste 280 40 Mgt GHABE BRI i)

TestAmerica Phosniy

Y2014
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Client Sample Results

Client: AMEC Environment & Infrastructure, Inc. TestAmerica Job ID: 550-31115-1
Project/Site: WAFB SDG: ST012 EBR
Client Sample 1D: STO12-W11-EBR-X-10000 Lab Sample ID: 550-31115-19
Date Collected; 09/08/14 01:10 atrix: Water

Date Received: 09/08/14 11:38

......

E Method: 300.0 - Anions, lon Chromatography
Analyte Result Qualifier RL MDL  Unit D Prepared Analyzed Dil Fac
Bromide 2.7 0.50 mg/L 09/09/14 02:38 1
Sulfate 280 40 mg/L 09/09/14 03:06 20

TestAmerica Phoenix

Page 12 of 24 9/9/2014
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Data Evaluation Narrative - SDG: 550-31115-1

Data Quality Evaluation Checklists
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Method Validated: _300.0 Initial Review by:  D. Knaub

Senior Review by: J. Hartness

Date: 9/22/2014
Date: 9/22/2014

SDG#:_550-31115-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QG Check Frequency Cri?eria Action Crﬁgriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate resuilts; Not applicable (NA) This is a ok
Acceptable any test method published by DaD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.g.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Limit of At initial set-up See 40 CFR 1368. MDL Run MDL / LOD NA Samples cannot be Level i
Detection and verification checks must verification check at analyzed without a
Determination subsequently produce a signal at least 3 higher level and set valid MDL.
and Verification | once per 12 times the instrument's noise | MDL higher or
(LOD) Study month period,; level. reconduct MDL study
otherwise (see box D-13).
quarterly LOD
verification
checks shall be
performed (see
box D-13)
Limit of At initial set-up Within calibration range Re-run LOQ NA Samples cannot be Level ll
Quantitation and including low standard; analyzed without a
Establishment subsequently within method precision and valid LOQ
and Verification | once per 12 accuracy.
(LOQ) Study month period;
otherwise
quarterly LOQ
verification
checks shall be
performed (see
box D-14)

DoD Quality Systerms Manual — Version 4.2 Final

Page 10of 5
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Method Validated: 300.0

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 9/22/2014
Date: 9/22/2014

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

SDG#:_550-31115-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Retention Time | At method set-up | RT width is + 3 times NA NA Level ll
(RT) Window and after major standard deviation for each
Width maintenance analyte RT from 24-hour
Calculated for {e.g., column study.
Each Analyte change)
and Surrogate
Container, All field samples | 500 ml poly, Cool to NA Samples analyzed Use professional Collected: 9/6/14 , 9/7/14,
Preservation, 4°C outside of holding judgment to determine | 9/8/14
and Holding Nitrate — 48 hours time or received effect of improper Temp: 2.6°C
Time Nitrite, sulfate, chloride — unpreserved are container
28 days qualified as estimated Bromide and Sulfate
and flagged “J” or Analyzed: 9/8/14, 9/9/14
“uJ” OK
ICAL for All Initial calibration R 20.995 Correct problem then Flagging criteria are Problem must be Level I
Analytes prior to sample repeat initial calibration. not appropriate. corrected. No samples
(Minimum analysis may be run until ICAL
Three has passed.
Standards and
One Calibration
Blank)
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be Level |l
Calibration initial calibration all analytes within + 10% of | verify second source not appropriate. corrected. No samples
Verification expected value (initial standard. Rerun second may be run until
source) source verification. If calibration has been

that fails, correct verified.

problem and repeat

initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA Level Il

Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.

Surrogate

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: 300.0

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Date: 9/22/2014
Date: 9/22/2014

SDG#:_550-31115-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags

Midrange After every 10 All analytes within Correct problem then Apply Q-flag to all No samples may be Level Il

Continuing field samples established retention time repeat CCV. If that fails, | results for the specific | analyzed until the

Calibration and at end of the | windows and within + 10% | then repeat ICAL. analyte(s) in all problem has been

Verification analysis of true value Reanalyze all samples samples since the corrected.

(CCV) seguence. since last successful last acceptable

calibration verification. calibration
verification, if .
reanalysis is not
possible.

Method Blank One per No analytes detected > 1% Correct problem, then Lab: Apply B-flag p. 13 Bromide and Sulfate
preparatory RL. See box D-1. see criteria in box D-1; if | to all results for MB 550-44034/2= ND
batch required, reprep then the specific

reanalyze method blank analyte{s) in all p.13 Bromide and Sulfate
and all samples samples in the MB 550-44035/2= ND
processed with the associated
contaminated blank. preparatory batch.

Validator;  Apply

“B” flag if result is
less than 5x
method blank.

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: 300.0

Initial Review by:

D. Knaub

Senior Review by: J. Hartness

Date: 9/22/2014
Date: 9/22/2014

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

SDG#:_550-31115-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Laboratory One LCS per Use laboratory in-house Correct problem, then if corrective action p. 13 Bromide and Sulfate
Control Sample | preparatory LCS acceptance criteria reprep and reanalyze fails apply J-flag to LCS/LCSD 550-44034/5,6
(LCS) batch (not to exceed 20%).See the LCS and all samples | specific analyte(s) in All ok
Containing All Box D-3. in the associated all samples in the
Analytes preparatory batch for associated p.13 & 14 Bromide and
Required to be failed analytes, if preparatory batch Sulfate
Reported, sufficient sample LCS/LCSD 550-44035/5,6
Including material is available All ok
Surrogates (see full explanation in
Appendix G)
Matrix Spike One MS per For matrix evaluation, use Examine the project- For the specific For matrix evaluation p.13 & 14
(MS) preparatory laboratory in-house LCS specific 000s. Contact analyte(s) in the only. If MS results are ST012-W11-EBR-X-1674
batch per matrix | acceptance criteria (not to the client as to parent sample, apply | outside the LCS limits, | Sulfate 31% 32% - no flag
(see box D-7) exceed 20%). additional measures to J- flag if acceptance the data shall be >4x spike amount; diluted
be taken, criteria are not met. evaluated to determine | MS/MSD was within contrl
the source of for SO4
If using AFCEE; difference and to
Apply “M” flag determine if there is a
matrix effect or
analytical error.
Matrix Spike One per RPD <15% (between MS Examine the project- For the specific The data shall be RPDs are OK
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
{MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.

If using AFCEE;
Apply “M” flag

Field Duplicate

Project specified
— 1 dup for every
10 samples

RPD <10%

Qualify sample

For the specific
analyte(s) in the
parent & dup
samples, apply J- flag
if acceptance criteria
are not met.

No field duplicates submitted
with this SDG

DoD Quality Systerms Manual — Version 4.2 Final
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Method Validated: 300.0

Initial Review by:  D. Knaub Date: 9/22/2014 SDG#:_550-31115-1
Senior Review by: J. Hartness Date: 9/22/2014 Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056/300.0)

Minimum Acceptance Corrective Flaggin
QC Check Frequency Crigeria Action Crggriag Comments DQE Notes/Flags
Results NA NA NA Apply J-flag to all No samples reported
Reported results between LOD and LOQ
Between LOD between LOD and
and LOQ LCQ.
Validator flags: If
using AFCEE; Apply
“F” flag
QC Blanks Equipment Blank | NA NA Associated samples Not collected
{(Equipment — as needed less than 5x the blank
Blanks and Field Blank — as value (10x for
Field Blanks) needed common lab
contaminants) are
qualified as estimated
and flagged “B”.
DoD Quality Systerms Manual — Version 4.2 Final Page 5of 5
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Data Evaluation Narrative

AMEC Project: Former Williams AFB

AMEC Project Number: 9101110001.5300.5301
Site: ST012 — Enhanced Bioremediation Field Test
Sampling Event: September 2014

Matrix: Groundwater

SDG: 550-31313-1

1.0 INTRODUCTION

A data quality evaluation (DQE) was performed on the data reported for the Enhanced
Bioremediation Field Test conducted at Site ST012 in September 2014 at the former Williams
Air Force Base (WAFB), located in Mesa, Arizona. The following sections provide summary
discussions of the required data qualifications for each site and analytical methods for samples
collected at the former WAFB. Data validation was conducted on 100% of the primary samples
and field quality control samples (rinsate blanks and laboratory control sample/laboratory
control sample duplicate [LCS/LCSD] samples). A Level Il DQE was performed using
supplemental checklists to review the following quality control elements: laboratory case
narrative, sample documentation, chain-of-custody, holding time protocols, method blank
results, laboratory control sample (LCS) results, surrogate recoveries (where applicable),
method sensitivity, and completeness.

Data was reviewed using precision and accuracy control limits presented in The Department of
Defense (DoD) Quality Systems Manual (QSM) Version 4.2 (DoD, 2010). DQE data
qualifications were applied if necessary in accordance with procedures in Air Force Center for
Environmental Excellence (AFCEE) Quality Assurance Project Plan (QAPP), Version 4.0.01
(AFCEE, 2005), the method, and professional judgment using the following qualifiers:

J = The reported concentration is considered an estimated value due to discrepancies in
meeting certain analyte-specific quality control criteria.

F = The reported concentration is between the reporting limit (RL) and method detection
limit (MDL) and is considered an estimated value

UJ = The target compound was not detected and the reporting limit is considered imprecise
due to discrepancies in meeting certain analyte-specific quality control criteria.

B = The result may be biased high or a false positive based on blank data.

M= The reported concentration is estimated due to matrix effects.

R = The data are considered unusable due to discrepancies in meeting certain quality
control criteria and may not be used in decision making.

Former Williams AFB, Mesa, Arizona 10of5 October 2014
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Data Evaluation Narrative - SDG: 550-31313-1

2.0 DELIVERABLES

The data packages as submitted to AMEC Environment and Infrastructure, Inc. (AMEC) are
complete as stipulated in the Draft Uniform Federal Policy Quality Assurance Project Plan (UFP-
QAPP) for Site ST012 Enhanced Bioremediation Field Test Plan (AMEC, 2014), and the
applicable guidelines described in the former Williams AFB Performance Based Remediation
Program QAPP and standard operating procedures (SOPs) (collectively referred to as the
QAPP/SOP [AMEC, 2012]) for U.S. States Environmental Protection Agency (EPA) Method
300.0.

3.0 SAMPLE INTEGRITY

Samples within this sample delivery group (SDG), collected from ST012, were submitted to
TestAmerica lLaboratories (TAL) in Phoenix, Arizona. The samples were submitted for bromide
and sulfate by USEPA method E300.0.

Based on the information provided on the cooler receipt forms, samples arrived at the laboratory
within temperature and preservation requirements. Completed COC documents are included in
the data package.

4.0 SAMPLE IDENTIFICATION

This SDG contains the following water samples:

Site: ST012
ST012-W30-EBR-X-167 ST012-W30-EBR-X-500-081014
ST012-W30-EBR-X-344 ST012-W30-EBR-X-INT

These samples were collected on September 9 and 10, 2014.

5.0 SAMPLE QUALIFICATION

Only those components that required qualification of the data are presented in this narrative.
All Level Il components were within the QC limits; therefore, no qualification was required for
the data.

6.0 BROMIDE AND SULFATE (EPA 300.0)

Samples collected from site ST012 were submitted for anions by USEPA Method 300.0. The
samples submitted to the TAL-Phoenix laboratory were analyzed for Bromide and Sulfate. A
Level Il validation was performed on this method and all components were within the SAP/TAL
SOP criteria.

Former Williams AFB, Mesa, Arizona 20f5 October 2014

ED_005025_00020246-00462



Data Evaluation Narrative - SDG: 550-31313-1
6.1 Limits of Quantitation

The LOQs as specified in the QAPP/SOP (AMEC, 2012) were met for samples submitted for the
analysis of bromide and sulfate by USEPA Method E300.0 with the exception of analytes that
required dilution. None of the samples reported in this SDG required dilution.

7.0 OVERALL SITE EVALUATION AND PROFESSIONAL JUDGMENT FLAGGING
CHANGES

Edits to the DQE qualifiers by professional judgment were not required, and the data are usable
as qualified in this data narrative.

8.0 SUMMARY OF DATA QUALITY INDICATORS

This section provides an assessment of the data based on project data quality indicators (DQIs)
described on QAPP Worksheet #37 of the QAPP/SOP (AMEC, 2012). The DQls consist of
precision, accuracy, representativeness, comparability, completeness, and sensitivity.

8.1 Precision

An assessment of precision of analytical data is accomplished via review of field duplicate and
MS/MSD analyses. Field duplicate and MS/MSD analyses are used to assess field variability,
which includes sample collection/handling as well as matrix homogeneity. Precision is
expressed as the relative percent difference (RPD) between results for duplicate pairs.

No field duplicate or project specific samples were submitted for MS/MSD analyses in the SDG;
however, the laboratory analyzed a LCS/LCSD and a MS/MSD on a non-project sample for
batch precision. Duplicate precision for anions was within QC limits; therefore, overall method
and sample matrix precision are acceptable and achieve project objectives.

8.2 Accuracy (Bias)

An assessment of accuracy of analytical data is accomplished via evaluation of the spike
recoveries in the MS/MSD, LCS, post digestion spike samples, and surrogate spike
compounds, in addition to calibration criteria. Accuracy is expressed as percent recovery.
Accuracy data were compliant with the program document QAPP/SOP, as all associated
LCS/LCSD recoveries were within control. Therefore, the data results indicate method and
maltrix accuracy is acceptable to achieve project objectives.

8.3 Representativeness

Representativeness for the analytical data is determined through evaluation of the associated
blank data and evaluation of appropriate sample handling procedures. All samples were
properly stored and preserved in the field and at TestAmerica and blanks were all non-detect.
The analytical results indicate sample data are representative of the Site conditions.

Former Williams AFB, Mesa, Arizona 3of5 October 2014
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Data Evaluation Narrative - SDG: 550-31313-1
8.4 Comparability

Comparability addresses the confidence with which one data set can be compared to another.
Use of appropriate sampling methods, COC procedures, and EPA-approved analytical
methods, as well as adherence to strict QA/QC procedures, provide the basis for uniformity in
sample collection and analysis. Analytical data were generated by TestAmerica using standard
reporting units of milligrams per liter and methods for all parameters. In addition, sample
collection and analytical method protocols were implemented in accordance with approved,
documented procedures. Analytical data are determined to be comparable to previous Site
results.

8.5 Completeness

Completeness of the field sampling activities were assessed in terms of the actual number and
type of sample results received from the field and laboratory, as compared with the planned
number and type of sample results. All samples planned were collected which meets a field
completeness of 100%.

Analytical completeness of data is a measure of the number of valid project-specific data
results obtained in comparison to the total number of data results projected to achieve project
DQOs. Valid data are defined as data that meet the project-specific DQOs. No data were
rejected as a result of the data validation. The completeness goals met the 80 percent goal for
field and laboratory data expected for this project.

8.6 Sensitivity

Analytical methods and LOQs were implemented in accordance with the QAPP/SOP and EPA
promulgated methodologies. Method RLs were achieved for the event ; therefore, sensitivity
requirements were met.

8.7 Usability Summary

The data generated during the September 2014 sampling event did not require qualification and
the analytical results indicate sample data is representative of the Site conditions. The DQOs
for the Enhanced Bioremediation Field Test is to produce data to support design of anaerobic
methods for the ST012 remedy if selected.

Former Williams AFB, Mesa, Arizona 40f 5 October 2014
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Data Evaluation Narrative - SDG: 550-31313-1
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Data Evaluation Narrative - SDG: 550-31313-1

Flagged Data Reports

ED_005025_00020246-00466



Client Sample Resulis

& frasiruniure, o,

Clent Bampls h STHN0-EBR-GINT
Tt Dollscted: 08/08/14 0883

TestAmerica Job I BB0-331815
SDGETHIZEBR

Date Bensbvad: 00110014 1593

Methnd: 300.0 - &nlons, lon Chromalograpiy

Lab Bample ik 550.31313+1

Matric Watwy

Analyle Haault Qualier #i. WL Uing i8] Frapared Anabyzed Ll Fan
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Date Collectad: BRSNS 1048 Mairin: Water

Diate Recelvedd 14 1513
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Mothnd: 3000 - Anjons, o Shromatagraphy

L snatye Kot Sustifler Ri. ML Ling jad Praparnd Aaveiyzad 0 Pan

| Bromide 28 &A1 BRI B
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Clipnt Sample B BTOI2W-EBRX-800 Lab Sample I 8806-31313-4

Date Sollocted: 0340014 18:58 Mairix Waber

Daty Recebved: 89010014 1543

Methodh 33LE » Anions, lon Chromaingraphy
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Data Evaluation Narrative - SDG: 550-31313-1

Data Quality Evaluation Checklists
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Method Validated: _9056A Initial Review by:  T. Noreikas

Senior Review by: J. Hartness

Date: 10/21/14
Date: 10/21/14

SDG#:_550-31313-1
Matrix: Groundwater

COMMON ANIONS ANALYSIS (METHOD 9056)

Minimum Accepiance Corrective Flaggin
Qe Check Freguency Critperia Action Crggriag Comments DQE Notes/Flags
Demonstrate Prior to using QC acceptance criteria Recalculate results; Not applicable (NA) This is a ok
Acceptable any test method published by DoD, if locate and fix problem, demonstration of ability
Analyst and at any time available; otherwise then rerun to generate acceptable
Capability there is a method- specified criteria. demonstration for those accuracy and precision
significant analytes that did not using four replicate
change in meet criteria (see analyses of a QC
instrument type, section C.1.f). check sample (e.g.,
personnel, or LCS or PT sample).
test method (see No analysis shall be
Appendix C) allowed by analyst until
successful
demonstration of
capability is complete.
Limit of At initial set-up See 40 CFR 1368. MDL Run MDL / LOD NA Samples cannot be Level i
Detection and verification checks must verification check at analyzed without a
Determination subsequently produce a signal at least 3 higher level and set valid MDL.
and Verification | once per 12 times the instrument's noise | MDL higher or
(LOD) Study month period; level. reconduct MDL study
otherwise (see box D-13).
quarterly LOD
verification
checks shall be
performed (see
box D-13)
Limit of At initial set-up Within calibration range Re-run LOQ NA Samples cannot be Level Il
Quantitation and including low standard; analyzed without a
Establishment subsequently within method precision and valid LOQ
and Verification | once per 12 accuracy.
(LOQ) Study month period;
otherwise
quarterly LOQ
verification
checks shall be
performed (see
box D-14)
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Method Validated: 9056A

Initial Review by:

T. Noreikas

Senior Review by: J. Hartness

Date: 10/21/14
Date: 10/21/14

COMMON ANIONS ANALYSIS (METHOD 9056)

SDG#:_550-31313-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
Q€ Check Frequency Cri?eria Action Crigzgriag Comments DQE Notes/Flags
Retention Time | At method set-up | RT width is + 3 times NA NA oK
{RT) Window and after major standard deviation for each
Width maintenance analyte RT from 24-hour
Calculated for (e.g., column study.
Each Analyte change)
and Surrogate
Container, All field samples | 500 mi poly, Cool to NA Samples analyzed Use professional Collected: 9/9/14 and 9/10/14
Preservation, 4°C outside of holding judgment to determine | Temp: 3.5°C
and Holding Nitrate — 48 hours time or received effect of improper
Time Nitrite, sulfate, chloride — unpreserved are container Br
28 days qualified as estimated Analyzed: 9/13/14
and flagged “J” or OK
Wy
S04
Analyzed: 9/13/14
OK
ICAL for All Initial calibration R =>0.995 Correct problem then Flagging criteria are Problem must be Level i
Analytes prior to sample repeat initial calibration. not appropriate. corrected. No samples
{(Minimum analysis may be run until ICAL
Three has passed.
Standards and
One Calibration
Blank)
Second Source | Once after each Value of second source for Correct problem and Flagging criteria are Problem must be Level I
Calibration initial calibration | all analytes within + 10% of | verify second source not appropriate. corrected. No samples
Verification expected value (initial standard. Rerun second may be run until
source) source verification. If calibration has been
that fails, correct verified.
problem and repeat
initial calibration.
Retention Time | Once per ICAL Position shall be set using NA NA Level lI

Window and at the the midpoint standard of the
Position beginning of the calibration curve or the
Establishment analytical shift value in the CCV run at the
for Each beginning of the analytical
Analyte and shift.

Surrogate

DoD Quality Systerms Manual — Version 4.2 Final

Page 2 of 4

ED_005025_00020246-00470




Date: 10/21/14
Date: 10/21/14

Method Validated: _9056A SDG#:_550-31313-1

Matrix: Groundwater

Initial Review by:  T. Noreikas
Senior Review by: J. Hartness

COMMON ANIONS ANALYSIS (METHOD 9056)

Minimum Acceptance Corrective Flaggin
Q€ Check Frequency Cri?eria Action Crigzgriag Comments DQE Notes/Flags

Midrange After every 10 All analytes within Correct problem then Apply Q-flag to all No samples may be Level li

Continuing field samples established retention time repeat CCV. If that fails, | results for the specific | analyzed until the

Calibration and at end of the | windows and within * 10% then repeat ICAL. analyte(s) in all problem has been

Verification analysis of true value Reanalyze all samples samples since the corrected.

(CCV) sequence. since last successful last acceptable

calibration verification. calibration
verification, if .
reanalysis is not
possible.

Method Blank One per No analytes detected > %% Correct problem, then Lab: Apply B-flag Pg 8, Br and S04
preparatory RL. See box D-1. see criteria in box D-1;if | to all results for MB 550-44628/2= ND
batch required, reprep then the specific

reanalyze method blank analyte(s) in all
and all samples samples in the
processed with the associated
contaminated blank. preparatory batch.
Validator;  Apply
“B” flag if result is
less than  5x
method blank.

Laboratory Cne LCS per Use laboratory in-house Correct problem, then If corrective action Pg 8, Brand SO4

Control Sample | preparatory LCS acceptance criteria reprep and reanalyze fails apply J-flag to LCS/LCSD 550-44628/5 & 6

(LCS) batch (not to exceed 20%).See the LCS and all samples | specific analyte(s) in OK

Containing All Box D-3. in the associated all samples in the

Analytes preparatory batch for associated

Required to be failed analytes, if preparatory batch

Reported, sufficient sample

Including material is available

Surrogates (see full explanation in

Appendix G)
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Method Validated: 9056A

Initial Review by:

T. Noreikas

Senior Review by: J. Hartness

Date: 10/21/14
Date: 10/21/14

COMMON ANIONS ANALYSIS (METHOD 9056)

SDG#:_550-31313-1
Matrix: Groundwater

Minimum Acceptance Corrective Flaggin
Q€ Check Frequency Cri?eria Action Crigzgriag Comments DQE Notes/Flags
Matrix Spike One MS per For matrix evaluation, use Examine the project- For the specific For matrix evaluation p. 8 Brand S04
(MS) preparatory laboratory in-house LCS specific 000s. Contact analyte(s) in the only. If MS results are 550-31346-A-7 MS/MSD
batch per matrix | acceptance criteria (not to the client as to parent sample, apply | outside the LCS limits, | Non project sample. Not
(see box D-7) exceed 20%). additional measures to J- flag if acceptance the data shall be evaluated
be taken, criteria are not met. evaluated to determine
the source of
if using AFCEE,; difference and to
Apply “M” flag determine if there is a
matrix effect or
analytical error.
Matrix Spike Cne per RPD <15% (between MS Examine the project- For the specific The data shall be See above
Duplicate preparatory and MSD or sample and specific DQOs. Contact analyte(s) in the evaluated to determine
(MSD) or batch per matrix | sample duplicate) the client as to parent sample, apply | the source of
Sample additional measures to J- flag if acceptance difference.
Duplicate be taken. criteria are not met.

If using AFCEE;
Apply “M” flag

Field Duplicate Project specified | RPD =10% Qualify sample For the specific No field duplicate collected
— 1 dup for every analyte(s) in the
10 samples parent & dup
samples, apply J- flag
if acceptance criteria
are not met.
Results NA NA NA Apply J-flag to all No samples reported
Reported results between LOD and LOQ
Between LOD between LOD and
and LOQ LOQ.
Validator flags: If
using AFCEE; Apply
“F” flag
QC Blanks Equipment Blank | NA NA Associated samples Not collected
(Equipment — as needed less than 5x the blank
Blanks and Field Blank — as value (10x for
Field Blanks) needed common lab

contaminants) are
qualified as estimated
and flagged “B”.
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